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(54) THIOCARBAMIC ACID DERIVATIVES 



(57) Thiocarbamic acid derivatives represented by 
the following general formula or salts thereof which are 
useful as antibacterial agents: 
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wherein R 1 represents an alkyl group which may be sub- 
stituted, or a cycloalkyl group which may be substituted; 
and R 2 , R 3 , and R 4 independently represent hydrogen 
atom, a halogen atom, an alkyl group which may be sub- 
stituted, an alkogyl group which may be substituted, an 
amino group which may be substituted, an alkanoyl 
group which may be substituted, a cycloalkyloxy group 
which has a heteroatom as a ring constituting atom and 
which may be substituted, or a saturated heterocyclic 
group which may be substituted; or any two of R 2 , R 3 , 
and R 4 may bind to each other to form, together with the 
benzene ring, a condensed hydrocarbon ring which may 
be substituted. 
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Technical Field 
Background Art 

Vo..3 9 p. 67 3 (1996) andth^ 

maceufcal Design, Vol. 2, p.175 (1996), Journal I Medi« 

3-aryl-5-hydroxymethyl-2-oxooxazolidine deriva fives " a I? S hZ * V* P ' 1673 (1989) and like <««*>ee 
l-ke and Japanese Patent Unexamined Pu£^ fll^^ derivatives «■ the 

azohdrn-S-yOmethylthioacetamide derivatives N-f3 " ke dfeclose N -(3-heteroaryl-2-oxoox- 

th.es and the like. These compounds ar^ esc ^ deriva 

bac enal agents, appearance of multiple drug-resistant b2 L i ! d,SeaS6S - ^ p0n the yse ° f these anti- 
phylococcus aureus (MRSA) has become a ISSSSSS n ^T?*™ ^ ** Met "^'«n-«sistant Sta- 
subjected to chemotherapy, those being •ubjec^an^^ ^ " Underlying diSease and be N> 
plantat,on, and those suffering from AIDS or anther Z£ a Zt? ™™ n ° SUf>press ™ agent in organ trans 
opportunistic infection has been recognized and develo^en? n ?,h !f lm ™nocompromized hosts, increase in 
est microorganism has especial* desired foZto ^^*^^ * au ~ d by atypical acid " 

need of chemotherapy of infectious diseases caused bV^btSfm ^ " are aVailable - More °^r, 

cobacterium intracellulare) among atypical acid Wast nSl™™ T V ' Um ° 0mplex (Mycobacterium avium My 
the present invention is to provide compounds ZTZTZZtZ^T^ * Pr ° b,6m - The 

Disclosure of the Invention 



flndln 9s- VP ° tena ' The present ,nvent >on was achieved on the basis of the above 




(i) 



alkoxyl group which may be substituted, an £ZmS2Z££ k 9 ™ P ^ may be substi ™ed, an 
substrtuted, a cycloalkyloxy group which has a TeStom a a SS^Sfl ' *" 9r ° Up Which ma V be 

or a saturated heterocyclic group which mav tmZSSZT 9 COnstltutm 9 atom and which may be substituted 
form, together with theWene ring a cZeJse^, 1°' V *" °' *■ * and 04 ma V bi "« to each otter t0 
[0006] According to the second OTtodle?^ WhiCh may be «*stltutod. * 

derivatives represented by the ~T " "»« "~ «~ acid 
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5 




wherein R 5 and R 6 independently represent hydrogen atom, or a halogen atom; and symbol "a" represents an integer 
10 of from 0 to 2; and R 1 has the same meaning as that defined above. 

[0007] According to the third embodiment of the present invention, there are provided novel thiocarbamic acid de- 
rivatives represented by the following general formula (III) or salts thereof: 



15 




am 



s 



wherein R 7 represents an alkyl group which may be substituted, an amino group which may be substituted, or an 
alkoxyl group which may be substituted; and symbol M b" represents an integer of from 1 to 4; and R 1 , R 5 and R 6 have 
the same meanings as those defined above. 
25 [0008] According to the forth embodiment of the present invention, there are provided novel thiocarbamic acid de- 
rivatives represented by the following general formula (IV) or salts thereof: 



30 




35 

wherein R 8 represents an alkyl group which may be substituted, a cycloalkyl group which may be substituted, an alkenyl 
group which may be substituted, an alkynyl group which may be substituted, an alkoxyl group which may be substituted, 
an alkylthio group which may be substituted, an amino group which may be substituted, a saturated heterocyclic group 
which may be substituted, an aryl group which may be substituted, or an aralkyl group which may be substituted; Y 
40 represents CH or nitrogen atom; X represents NH or single bond; symbol "d" represents an integer of from 0 to 3; 
symbols "e" and T independently represent an integer of from 1 to 3; and R 1 , R 5 and R 6 have the same meanings as 
those defined above. 

[0009] According to another aspect of the present invention, there is provided a medicament which comprises as an 
active ingredient the aforementioned thiocarbamic acid derivative or the salt thereof. The medicament provided by the 
45 present invention can be suitably used, for example, as an antibacterial agent. 

[0010] According to a further aspect, there are provided a use of the aforementioned thiocarbamic acid derivative 
or the salt thereof for the manufacture of the aforementioned medicament; and a method for preventive and/or thera- 
peutic treatment of infectious diseases, which comprises the step of administering a preventively and/or therapeutically 
effective amount of the aforementioned thiocarbamic acid derivative or the salt thereof to a mammal including a human. 

50 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the novel thiocarbamic acid derivatives represented by the aforementioned general 
formulas (I) to (IV) of the present invention will be given below. The compounds represented by the aforementioned 
55 general formulas (II) to (IV) are characterized in that any two of R 2 , R 3 and R 4 are independently hydrogen atom or a 
halogen atom in the aforementioned general formula (I). However, the scope of the present invention is not limited to 
the compounds represented by the aforementioned general formulas (II) to (IV), and it should be understood that any 
compounds which have, as any two of R 2 , R 3 and R 4 , substituents other than hydrogen atom or a halogen atom among 
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sented by Ri, R2 R 3 R 4 R " or 2 ? ®S ( "? aCCOrd,ng t0 the P resent invention, the alkyl group repre- 

group Jacombi'nationt^ereol ^'iZ^^™^™"^^™*^ 
■' Examples include methyl group ethyl qZ ' P f * ° r branched chain Sroup 

group, tert-butyl group," -Jentyi tZjZeZ^T^^S^T 

group represented by Ri or R8 includes a cvS 12 n t * 9 P ' n ' heXyl gr0up and tne like - 106 cycloalkyl 
propy. group, cyclob'utyl group .SS5S^S£l^ !* 6 ^ Examples inc,ude «**■ 

R*. R3. *. R5 or R6 includes fluoWeatom cZne^omTroS T ""J* ^ ha '° 9en at0m re P resented b V 

[0013] In the aforementioned general formulas (I) and (IV) accordinn to t ho „ M ♦ • 

represented by R2, R3 or R4 includes, for example forrnvr omuo Z£ 9 P 601 ' nVention ' the a,kanovl 9 rou P 
group, valeryl group, isovaleryl group. tewmvoTteoZ^T 9T ° Up ' pr °^ grou P. "utyryl group, isobutyryl 
sented by R2, R3 or * , ^ as TrL ^7 9 ? ^ ,he 706 c y c,oalk y'oxy group J 

azetidiny.oxygroup.pyrrolidiny.oxygro™ 
tetrahydrofuranyloxy group, tetrahydropy ^ 

drothiopyranyloxy group, oxazolidinylo™ vZVZLlS' *** 9 ™ P ' tetrah ydrothiophenyloxy group, tetrahy- 
thiomorpholinyloxy group. 1^2^^^ ZidSomS T ? ' ™»«**«* ^ 
1 .4-d.azepin-1 -yloxy group, 3-azabicyclo[3 3 Oloctanvlow nrni.n 4 J'^'^^^linyloxy group, hexahydro-1 H- 
The saturated heterocyclic group repVse^^^ 

group, pyrrolidinyl group, oxazolidinyl group thiLolfd^v'l orouo niSS? ' mP ' e ' a2indinVl group ' azetidinvl 
tetrahydrofuranyl group, tetrahydropyrany, m^^^Z^T' TT^ 9 ™ P ' gr0Up ' 
group, thiomorpholiny.grou P ,1-oxid P ethioL%holy^ 

tha,enon-7-y, group, 1,2.3,4,et^ group, l^napf-' 

1,2,3,4-tetrahydro-1-naphthalenon-7-yl group 1 234-Lrahvdm ? nflfhtt? * dr °- 1 - na P nt nalenon-6-yl group, 
2 -naphthalenon-7-y, group. 1 .a-naphthoquinon-e-y,' g^ T^Z^TjT' ^ '^^o- 

cTCr^^ 

propenyl group, 2-methylpropenyl group butemZ o, n h. , Z 9 t0 4 Carb ° n at0mS ' for exam P le . vinyl group, 

alkyny. group having from 2 to 4 9r ° UP Md the ,B * The ««W W hi*, an 

The alkylthio group represented by rS 12 ^JSET^ ^ ^ the 

group having from 1 to 6 carbon atoms for examrS ™Z 1 P com P" ses * straight or branched chain alkyl 
group, n-butylthio group, IsobutS 9 o ^^^^Z'^ 9 ^ »wJ£> 
group, neopentylthio group, n-hexyithTo group JSSSS^^^Z ^T' 10 gr ° Up - l «P««W*> 
group which encompasses ring systems conta^o Z 0 or 7 n 9 P represented b V R 8 means an aromatic ring 
tuting atom. Examp.es include phenyl S 

group, pyrimidin-2-y. group, pynmidin^ ^ g ™P> group, pyrazin-2-yl 

group, thiophen-3-yl group, pyrrol-1 -y| g^ ^ 

pyrazol-4-yl group, imidazol Lyl group, iXolL ™^ 

1.2 3-triazo.-4-y, group, IH-^LzoC ^p mT^ttrToTs ^lZ'Tu ^/^^ 9™P, 1H- 
1-yl group, tetrazol-5-y. group, oxazol-2-yl group, ox^^o ^tT^i 1 1^™ 0 ^^ 9 ro "P> tetrazol- 
group, thiazol-5-yl group, naphthalen-1 -yl g?oup naphThalen % JZ'un gr ° U P' thlazo| - 2 -y' 9~up, thiazol-4-yl 
benzofuran-4-yl group, benzofuran-S^gLp b^ 
group, benzo^hiophen-3-y, group, benzVhiophe!^^ 

group, benzo[b]thiophen-7-yl group, indol-1-yl group indoT^'or^ f ? ^ , y ' grou P. be n*°[b]thiophen-6-yl 
group, indo.-6-yl group, indol-7 yl group ben imS- v? otunT. P ' TV 9 ™ P ' grou P- ind0, - 5 -V' 

benzimidazol-5-yl group, benzoViLol-1 -yl ^g" benzol KJSS??"?? ^ benzimida2ol ' 4 -y' 9™l 

y group, oenzotnazol-4-yl group, benzotnazol-5-yl group, benzoxazol-2-yl 
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group, benzoxazol-4-yl group, benzoxazol-5-yl group, benzoxazol-6-yl group, benzoxazol-7-yl group, benzothiazol- 
2-yl group, benzothiazol-4-yl group, benzothiazol-5-yl group, benzothiazol-6-yl group, benzothiazol-7-yl group and the 
like. The aralkyl group represented by R 8 means an alkyl group having from 1 to 4 carbon atoms which is substituted 
with the aforementioned aryl group at any position. Examples include benzyl group, phenethyl group, phenylpropyl 

5 group, phenylbutyl group, triphenylmethyl group, (pyridin-2-yl)methyl group, (pyrazin-2-yl)methyl group, (pyrimidin- 
2-yl)methyl group, (furan-2-yl)methyl group, (thiophen-2-yl)methyl group, (pyrrol-l-yl)methyl group, (pyrazoM-yl)me- 
thy! group, (imidazol-1 -yl)methyl group, (1 H-1 ,2,3-triazoM -yl)methyl group, (1 H-1 ,2,4-triazol-1 -yl)methyl group, (tetra- 
zol-5-yl)methyl group, (oxazol-2-yl)methyl group, (thiazol-2-y I) methyl group, (naphthalen-l-yl)methyl group, (benzo- 
furan-2-yl)methyl group, (benzo[b]thiophen-2-yl)methyl group, (indoM-yl)methyl group, (benzimidazol-l-yl)methyl 

10 group, (benzotriazoM-yl)methyl group, (benzoxazol-2-yl)methyl group, (benzothiazol-2-yl)methyl group and the like. 
[0016] In the present specification, a substituting/binding position of "cycloalkyloxy group which has a heteroatom 
as a ring constituting atom", "saturated heterocyclic group", "condensed hydrocarbon ring formed together with the 
benzene ring", "aryl group" and "aralkyl group" may be at any position on a substitutable/bindable atom among ring- 
consituting elements, otherwise a substituting/binding position is specifically limited as some examples given above. 

15 [0017] In the present specification, when certain functional groups are defined as "which may be substituted," the 
number and kind of substituents are not particularly limited. When two or more substituents exist, they may be the 
same or different. Such substituents include, for example, alkyl groups, cycloalkyl groups, hydroxyl group, mercapto 
group, alkoxyl groups, alkylthio groups, halogen atoms, amino group, alkylamino groups, dialkylamino groups, cyano 
group, cyanoalkyl groups, nitro group, formyl group, alkoxycarbonyl groups, alkoxyalkyl groups, alkoxycarbonylalkyl 

20 groups, carboxyalkyl groups, hydroxyalkanoyl groups, alkoxyalkoxyl groups, alkoxyalkanoyl groups, benzyloxycarbo- 
nyl group, benzyloxyalkanoyl groups, alkylaminoalkoxyl groups, dialkylamino'alkoxyl groups, alkylaminoalkyl groups, 
dialkylamlnoalkyl groups, halogenoalkyl groups, oxo group, hydroxyimino group, alkoxyimino groups, aryloxyimino 
groups, carboxyl group, alkanoyl groups, alkanoylalkyl groups, carbamoyl group, aryl groups, aralkyl groups, phthalim- 
ido group, phthalimidoalkyl groups, alkylsulfonylamino groups, alkylcarbonylamino groups, alkylthiocarbonyl groups, 

25 alkenylthiocarbonyl groups, alkoxythiocarbonyl groups, alkoxythiocarbonylalkyl groups, thiocarbamoyl group, N- 
alkylthiocarbamoyl groups, N,N-dialkylthiocarbamoyl groups, azetidinylthiocarbonyl group, pyrrolidinylthiocarbonyl 
group, piperazinylthiocarbonyl group, morpholinylthiocarbonyl group, thiomorpholinylthiocarbonyl group, alkylthiothio- 
carbonyl groups, arylthiocarbonyl groups, aralkylthiocarbonyl groups, alkylthiocarbonylamino groups, alkylthiocarbo- 
nylaminoalkyl groups, alkoxythiocarbonylamino groups, alkoxythiocarbonylaminoalkyl groups, N-alkylthiocar- 

30 bamoylamino groups, N,N-dialkylthiocarbamoylamino groups, alkylthiothiocarbonylamino groups, alkylthiothiocarbo- 
nylaminoalkyl groups, arylthiocarbonylamino groups, aralkylthiocaroonylamino groups, thiocarbamoylalkyl groups, N- 
alkylthiocarbamoylalkyl groups, N.N-dialkylcarbamoylalkyl groups, alkanoylaminoalkyl groups, alkoxythiocarbonylami- 
noalkyl groups, alkylsulfonylaminoalkyl groups, alkanoylalkylthiocarbonyl groups, alkylthiocarbonylalkylthiocarbonyl 
groups, thiocarbamoylaminoalkyl groups, N-alkylthiocarbamoylaminoalkyl groups, N,N-dialkylthiocaroamoylami- 

35 noalkyl groups, alkanoylalkylaminothiocarbonyl groups, alkylthiocarbonylalkylaminothiocarbonyl groups, alkylthiocar- 
bonylalkyl groups, alkylthiothiocarbonylalkyl groups, alkoxythiocarbonylalkyl groups, thiocarbamoylamino group, cy- 
cloalkylthiocarbonyl groups, cycloalkylthiocarbonylamino groups, alkynylthiocarbonyl groups, alkynylthiocarbonylami- 
no groups, thiocarbamoylalkylaminothiocaroonyl groups, N-alkylthiocarbamoylalkylaminothiocarbonyl groups, N,N-di- 
alkylthiocarbamoylalkylaminothiocarbonyl groups and the like. 

40 [0018] The thiocarbamic acid derivatives of the present invention have one asymmetric carbon atom in the oxazoli- 
dine ring, and may further have one or more asymmetric carbons depending on type of a substituent. The asymmetric 
carbons existing in the compounds of the present invention may be independently in the (R)- or (S)-configuration, and 
stereoisomers such as optical isomers and diastereo isomers may exist on the basis of one or more asymmetric carbons. 
Any stereoisomers in pure forms, any mixure of the stereoisomers, racemates and the like fall within the scope of the 

45 present invention. 

[0019] The thiocarbamic acid derivatives of the present invention can be converted into salts, preferably pharmaco- 
logically acceptable salts, if desired; and the salts generated can also be converted into compounds in free forms. The 
salts of the compounds of the present invention are preferably the pharmacologically acceptable salts. As the acid- 
additive salts, there can be used, for example, salts with mineral acids such as hydrochloric acid, hydrobromic acid, 

50 nitric acid, sulfuric acid, hydroiodic acid, and phosphoric acid; and salts with organic acids such as acetic acid, propionic 
acid, butyric acid, formic acid, valeric acid, maleic acid, fumaric acid, citric acid, oxalic acid, malic acid, methanesulfonic 
acid, ethanesulfonic acid, benzenesulfonic acid, trifluoroacetic acid, benzoic acid, p-toluenesulfonic acid, mandelic 
acid, 10-camphorsulfonic acid, tartaric acid, lactic acid, stearic acid, nicotinic acid, gluconic acid, 5-oxotetrahydrofuran- 
2-carboxylic acid, and 2-hydroxyglutaric acid. As the alkali-additive salts, there can be used, for example, inorganic 

55 alkali salts such as sodium salt, potassium salt, calcium salt, magnesium salt, and ammonium salt; and salts with 
organic bases such as ethanolamine, N,N-dialkylethanolamine, triethanolamine, piperidine, piperazine, morpholine, 
and thiomorpholine. 

[0020] The thiocarbamic acid derivatives of the present invention or the salts thereof may exist as any crystal form 
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k-USo?^ 

Et: ethyl group; n-Pr: n-propyl graup; i-Pr JopZ aZ- n h T ** ,0,,0Wing meanin 9 s: Me: meth y' 3™P; 
group; n-Pent: n-pantyl group; ^^SSS^J^^^ iS ° bUtyl gr0Up: tert " Bu: ***** 
tert-butoxycarbonyl group ^ 9 P ' ^ Phe " yl 9r0Up: Bn: ben ^ ^up; Ms: mesyl group; and Boc- 
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the aforementioned 'cJipoundfJ^SZSt ta ft ff"" 9 * """^ the preparation methods ° f 

be given as for the compounds re^emeCt^ T**"**' ■P**° Sanations will 

preparation methods include the compounds reo esented 9 Ula 0) ' a " d * is obvious that ,hese 

tion, specific and detailed explanation' wTbe ge t neral f °™ la * <"> to (IV). In addi- 
of typical compounds of the thiocarbamic acfc UeTat iv« o speci,ication as f °r preparations 

art can readiiy prepare the compounds of t e JSSSl^'SS ' According^, persons skilled in the 

general formula (I) by referring to the followina aZI 1! > \ * encom P assed within the aforementioned 

priately choosing starting ^^2^ ?' eXP ' anati0n h the 6Xam P les > a PP r °- 

these methods. ' 9 ' a " d reaCt '° n condrtl °ns. and if necessary, suitably modifying or altering 
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15 




20 

wherein R 1 , R 2 R 3 and R 4 have the same meanings as those defined above. 

[0024] In this method, the compound represented by the general formula (VI) can be prepared by reacting the com- 
pound represented by the general formula (V) with carbon disulfide in the presence of a base such as triethylamine in 
a solvent such as tetrahydrofuran, and reacting the resulting dithiocarbamate with ethyl chlorocarbonate, copper sul- 

25 fate, iron nitrate, iron sulfate, zinc sulfide or other reagent at a temperature ranging from ice-cooling temperature to 
200°C. As other preparation methods, the compound represented by the general formula (VI) can directly be synthe- 
sized by a preparation method which comprises the step of reacting the compound represented by the general formula 
(V) with thiophosgene in the presence of a base such as triethylamine in a solvent such as tetrahydrofuran, and by a 
method disclosed in Organic Synthesis Collective Volume, Vol. 1, p.447. 

30 [0025] Then, the compound represented by the general formula (I) can be prepared by reacting the compound rep- 
resented by the general formula (VI) with the compound represented by the general formula (VII) in the presence or 
absence of a base without solvent or in a solvent. 

[0026] As the solvent used in the aforementioned reaction, any solvents may be used so far that they do not inhibit 
the reaction. Examples include aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl- 

35 2-pyrrolidone, dimethylsulfoxide, tetramethylene sulfone, tetramethylene sulfoxide, and hexamethylphosphoric tri- 
amide; etheric solvents such as diethyl ether, diisopropyl ether, and tetrahydrofuran; ester solvents such as methyl 
acetate and ethyl acetate; aromatic hydrocarbon solvents such as benzene and toluene; organic base solvents such 
as pyridine, picoline, lutidine, and coilidine; halogenated hydrocarbon solvents such as dichloromethane, 1,2-dichlo- 
roethane, and chloroform; and mixtures thereof. Examples of the base include inorganic bases such as lithium, sodium, 

40 sodium hydride, potassium, potassium tert-butoxide, potassium carbonate, sodium carbonate, and sodium hydrogen- 
carbonate; and organic bases such as triethylamine and diisopropylethylamine. The reaction is carried out at a tem- 
perature ranging from an ice-cooling temperature to 200°C. 

[0027] The second preparation method of the compounds of the present invention includes a method comprising 
the step of reacting the compound represented by the general formula (V) with an appropriate O-alkyl chlorothiocar- 

45 bonate in the presence of a base such as triethylamine in a solvent such as tetrahydrofuran at a temperature ranging 
from an ice-cooling temperature to a refluxing temperature of asolventto obtain thecompound of the general formula (I). 
[0028] in the third preparation method of the compounds of the present invention, a compound represented by the 
general formula (I), wherein any one of R 2 , R 3 and R 4 is a cycloalkyloxy group having a heteroatom as a ring constituting 
atom or a saturated heterocyclic group and wherein said group has a protected nitrogen atom, may be subjected to 

so deprotection of the nitrogen to prepare the corresponding deprotected compound of the general formula (I). 

[0029] The deprotection can be carried out by various methods depending on the type of a protecting group for the 
nitrogen atom. For example, when the protecting group is an amide-type protecting group such as an alkanoyl group 
and an arylcarbonyl group, the deprotection may be carried out by hydrolysis using an acid or a base to prepared the 
desired compound. The hydrolysis of the amide may be carried out by a known method. In acidic hydrolysis, an acid 

55 such as hydrochloric acid, sulfuric acid, and trifluoroacetic acid may be used, and in basic hydrolysis, a base such as 
sodium hydroxide and potassium hydroxide may be used. These acids or bases may be used as aqueous solutions. 
The deprotection may be carried out in an organic solvent including alcoholic solvents such as methanol, ethanol, n- 
butanol, sec-butanol, and tert-butanol; etheric solvents such as diethyl ether, diisopropyl ether, and tetrahydrofuran; 
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protecting group such a's a ^^^^^^ »• Protecting group is an uretha'ne ^ 
such as hydrochloric acid. hydrobromte acid, an So oacJte aS Z ^ by ,re3,ment Wfth an "* 

acid, ethyl acetate, 1,4-dioxane, water methan^-Tln^ * 3 SOlvent or in a solvent s "ch as acetic 

=9 t r per r 

constituting atom or a saturated heterocyclic group and ^1*1?/ ^ 9r ° UP haVing 3 he,eroatom 38 3 *>0 
subjected to appropriate alky.ation, a cJ ati on 7eC e ZT^ T"* TV d6Pr ° teCted nitr °9 en atom <*" * 
duction, thiocarbamation or other reason; o ^ compose T^^TT** 0 * thioac **™' thiourea-intro- 
acylation and urethane-introduction, and then he reTuZo rl« , ****** t0 3 " a PP ra P^te reaction such as 
by usingtheLawesson's reagent or other eagent tfobStK V 9r ° UP be C ° nVefted int0 a thiocaibony. groTp 
the nitrogen atom is substituted 9 ' t0 ° btMeCOnespM 3^ 

reagent, or the Michael addition using an ac£S*2 2 " US ' n9 " «* ha,ide - sulfonate, or other 
absence of a base without a solvent or in a soTvenm oS th 9601 ° 3n be C3rried out in tha Presence or 

^atfceryacy^ 

anate and the like; thioacylation using a thioacyl Z ide anS^t " ke '' urea - int n>duction using sodium cy- 

and the like; or thiocarbamation using an oSSSSSZ^ ^T™™"*™ usin 9 an alkylisothiocyanSe 
of a base without a solvent or in a ^^2^^^^?* * C3n be C3rried out P^ence 
a n>trogen atom substituted wfth an acyl group or *** ° f thS °° mp0Und havin 9 

reagent without a solvent or in a solvent to S the! rou P , : anbecar ried out using the Lawesson's 
[0032] As for the solvents used in these reactions Z?? ? P ° Und ° f the general ,or ™ la 0). 
reactions. Examples include water; JSS^SSi 2^2,2 "VT " * ** d ° inhibit the 
acetone, acetonitrile, N.N-dimethytformamide SZ^oSSS^J t ' 3Pr ° tiC P ° ,3r S °' Vents such 38 
tramethylene sulfoxide, and hexamethylphosphor^ tetramethylene sulfone, te- 

and tetrahydrofuran; ester sclents such as ^SJl^SET SUCh 88 ^ 6ther > """P"** *her, 
benzene and toluene; organic acid solvents such STaS^ « f ; 3r ° matlC h y drocart >°n solvents such as 
utidine, and collidine; halogenated hydroca *o so^nts ucT as SET «! S °' VentS SUCh 98 Pyridine - Dteolin * 
form; and mixtures thereof. The base includes, fo e^ple in^ra^r^" 8 : 1 ^ iCh, ° roethane - and cnl °'°- 
potassium tert-butoxide, potassium carbonate LdZ^^TT i"" SUCh 35 lithium ' sodium . P^assium 
such as triethylamine and diisopropylethSne 7e re2^ 

cooling temperature to 200»C in y ,am ' ne - The reaction is carried out at a temperature ranging from an ice 

nese PMsn, Ur ,.»amined Publication No . (He i, i^^^^T^T"^ «** a '° in Jap- 

an. .„. to, and nan * pre p. red ^SSSSS^^,"^ 39 ' p 673 680 M 
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R 2 ^ 




N0 2 



process 1 



reduction 




IH 2 



1) (Boc) 2 Oor Z-CI 

2) nr&uU, glycidyf butyrata 



process 2 



(vm) 




(XI) 




process 4 



r2^=|=/ "^N^Na H 2 .Pt0 2 or Pd/C 
R 3 or PPh 3 ,H 2 0 

CSU) 




O process 5 




NH 2 



wherein Boc represents tert-butoxycarbonyl group; Z represents benzyloxycarbonyl group; n-Bu represents n-butyl 
group; Ms represents mesyl group; Ph represents phenyl group; and R 2 , R 3 and R 4 have the same meanings as those 
defined above. 

[0034] In process 1 , the compound of the general formula (IX) can be obtained by reducing the nitro group of the 
compound of the general formula (VIII) by an appropriate reducing method, for example, a hydrogenation reduction 
which is carried out by using a catalyst such as platinum oxide, Raney nickel, and palladium-carbon in a solvent such 
as ethyl acetate and methanol at a temperature ranging from room temperature to 50°C under hydrogen pressure 
ranging from normal pressure to 50 atm; a reduction which is carried out by using iron powder and hydrochloric acid, 
acetic acid or another reagent; or other reducing method. 

[0035] In process 2, the compound of the general formula (X) can be obtained by subjecting the amino group of the 
compound of the general formula (iX) to appropriate urethane-introduction, for example, using di-tert-butyl dicarbonate 
in an appropriate organic solvent such as methanol and tetrahydrofuran at a temperature ranging from an ice-cooling 
temperature to a refluxing temperature of a solvent; or using benzyloxycarbonyl chloride in the presence of a base 
such as triethylamine, potassium carbonate, sodium carbonate, and sodium hydrogencarbonate in a solvent such as 
water; an organic solvent including acetone, methanol, and tetrahydrofuran; and a mixed solvent thereof at a temper- 
ature ranging from an ice-cooling temperature to a refluxing temperature of a solvent; then treating the resulting com- 
pound with a base such as n-butyllithium in an appropriate aprotic organic solvent such as tetrahydrofuran and N,N- 
dimethylformamide at a temperature ranging from -78°C to room temperature, and then reacting the resulting com- 
pound with glycidyl butylate. 

[0036] In process 3, the compound of the general formula (XI) can be obtained by reacting the compound of the 
general formula (X) with methanesulfonyl chloride in the presence of a base such as triethylamine in an appropriate 
organic solvent such as dichloromethane and tetrahydrofuran at a temperature ranging from an ice-cooling temperature 
to a refluxing temperature of a solvent. 

[0037] In process 4, the compound of the general formula (XII) can be obtained by reacting the compound of the 
general formula (XI) with sodium azide in an appropriate organic solvent such as tetrahydrofuran and N,N-dimethyl- 
formamide at a temperature ranging from an ice-cooling temperature to a refluxing temperature of a solvent. 
[0038] In the compound of the general formula (XI), when any one of R 2 , R 3 and R 4 has a protected nitrogen atom 
in the substituent, deprotection may be carried out in accordance with the third preparation method of the compound 
of the present invention after the azidation in process 4, and then if necessary, appropriate alkylation, acylation, ure- 
thane-introduction, thioacylation, thlourea-introduction, thiocarbamation or other reaction may be carried out in accord- 
ance with the forth preparation method to obtain the respective corresponding compounds of the general formula (XII). 
[0039] In the compound of the general formula (XI), when any one of R 2 , R 3 and R 4 is thiomorpholinyl group, the 
sulfur atom may be subjected to appropriate oxidation for conversion into S-oxide or S,S-dioxide, and then the corre- 
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conversion into sS d glpt t^^EST?" ^ dePendin9 °" ^ C ° mp ° Unds - The 
hydrogen peroxide, metih.0^^ °f zin 9 ^ «■* as chromic acid, 

such as water, an organic solvent indudinatSuSL S ^ ' P otassium metaperiodate in a solvent 
a mixed solvent thereof «a^er2SlTi "1 1™*' a** dichioromethane, and 

solvent. The conversion MosT^omZZT? ? T^ 0 "" 9 tem P erature t0 a ^^"9 temperature of a 
chromicacid, hydrogen fZSISZSl^^ T ° Ut ' f ° r 6Xam P ,e ' «* usi "9 a " oxidizing agent such as 
suchaswater.LoUT^ 

solvent thereof at a tempe^^ T ^ aCet0ne ' and *'chloromethane, and a mixed 

[0041] ln process 5. tSe com"oun ^ZS^SZS^^ refl ^9 temperature of a solvent, 
group of the compound of the general fomSa (XIO bv ^aooTril h ^ ^ 5* ° btain6d by redUcin 9 the «•* 
reduction which is carried out by usTnc a™ alls such ZLT "J" 0 '" 9 meth0d ' ,0r exam P |e ' a "Vdrogenation 
methanol at a temperature ran^L ^Cpl ^ a — as 

pressure to 50 atom; a reducinq method which ,« M rn^ «.! k . hydrogen pressure ranging from normal 

as tetrahydrofuran at a *a^~Z^^1?Z °™ ? US ' ng tri P he "y'Ph°sphine and water in a solvent such 
or other reducing method. ""^fl temperature to a refluxing temperature of a solvent 

• solvate thereof, and t^T^^Sl^r^^ ^ ^ fo ™ thereof ' a 

medicament of the present Iri^t^S^^^ "T" ^ be USed in Nation. As the 
is desirably provided in a form o Tphanmac eutoal I c^mnl^ h k" 1 ^ b6 US6d perSe - ln general ' *• medicament 
^ingredient and one or mo^ 

Empte^ 

like, or as a parenteral preparation ^^aSSS^^'^ 9 ^ 9 ™ &l P ° WderS ' Symps and the 
drops, transdermal anc I transmucosa l^lThS^iS • ^ ^ ^ ^ ° intmentS ' ear dr ° ps ' nasal 
can be manufactured according to oSZKi ^S^JEKSE^T^ "? ** TheSe Prepara,i ° nS 
acceptable additives. For oral preparations and ™* 

lactose, D-mannitol, com starTa^^^^ ingredientS such as ^ipients such as 

boxymethylcellulose calcium; binders ^^^SS,TSThT " T^""^*" and car- 
ny'Pyrrolidone.lubricantssuchasmagnes^^^ J ' ^^PV 1 methylcellulose, and polyvi- 

sucrose, and titanium oxide; plaS^^ 

fat and the like may be used For injects evJ o2 2 1 9 * * T SU ° h 88 P ol ^ 6th y |ene 9lvcol) and hard 
solubilizers or seizing aids Z^Z c Tj7' ^ drop> P ha ™aceutical ingredients including 

distilled waterfor injection ^sT^ZZ tToZZ" ^J 0 ™ " ^ diSS °' V6d U P on use «* - 
or bases; isotonicities such a ^soSnTchlonde nlJ™!* h 1 PH m0d * iere SUCh 38 in0rganic or or 9 anic aci * 
ointments and dmnrn^^^^S^ r the like ma * be used " ** °Y° 

Ceut? r m p ^ d" ™ be adminiStered ' f ° r "~ «^t-«- agent for 
of the present l^T^T" * d ° Se °' 

pathogenic bacteria, the age and body wJqtto? a 'patten 2 ! ? ^ Ch ° S6n d6pendin9 on the kin ° <* 
is usually from about 1 0 to 2,000 aSVS^SS^^? IT ^ ^ F ° r eXample ' a dose 
for an adu.t The aforementioned dose cat b^^^^^^^^ 

However, it is desirable that the dose is suLbt!ncT^H or T J? timeS 3 day as divided P orti <™- 

ventive treatment, a body part suffering f om infecZ S h TT d6pendin9 ° n pUrpose of thera P eu,ic ° r P^- 
andthelike. P n9fr ° minfeCt,0n ' ,heklndof P atho 9 enic bacteria, the age or symptom of a p 



Examples 
[0045] 



meaatag* Me: ^TZTJ^t t^HT** ? a6brevl " ta " s «*» >„„ following 
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Reference example 1 

[0046] N-tert-Butoxycarbonyl-4-piperidinol 

[0047] To a suspension of 50.0 g of 4-piperidinol in 250 ml of dried tetrahydrofuran, 125 ml of di-tert-butyl dicarbonate 
s was added under ice-cooling and with stirring, and the mixture was stirred at room temperature for 30 minutes. After 
the reaction was completed, the solvent was evaporated under reduced pressure to obtain 120.5 g of a pale yellow 
liquid. 

NMR spectrum (CDCI 3 ) 8 ppm: 

1.46(9H,s),1. 47-1. 50(2H,m),1. 81-1. 87(2H,m),3.01-3.10(2H,m),3.73-3.87(3H,m) 
10 |R spectrum v (liq.) cm' 1 : 1698,3684 
Mass spectrum (m/z) : 201 (M + ) 

[0048] The compound of Reference example 2 was obtained in the same manner as in Reference example 1 . 
Reference example 2 

15 

[0049] N-tert-Butoxycarbonyl-3-azetidinol 

Appearance : yellow liquid 

NMR spectrum (DMSO-d 6 ) 6 ppm : 

1 .37(9H,s),3.55-3.60(2H,m) t 3.95-4.00(2H,m),4.30-4.40(1 H,m),5.50(1 H,d,J=6Hz) 
20 I R spectrum v (liq.) cm* 1 : 1678,3416 

Reference example 3 

[0050] N-tert-Butoxycarbonyl-4-methoxypiperidine 

25 [0051] To a suspension of 8.77 g of 60% sodium hydride in 300 ml of dried N,N-dimethylformamide, a solution of 
49.0 g of N-tert-butoxycarbonyl-4-piperidinol in 190 ml of dried N,N-dimethylformamide was added under stirring at 
room temperature. Then, the mixture was added dropwise with 30.4 ml of methyl iodide, and stirred at the same tem- 
perature for 5 hours. The reaction solution was poured into ice water, and extracted with ethyl acetate. The extract 
was washed with saturated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced 

30 pressure. The residue was purified by column chromatography (silica gel, ethyl acetate : n-heptane = 1 : 2 to 1 : 1) to 
obtain 44.1 g of a colorless liquid. 
NMR spectrum (CDCI 3 ) 5 ppm : 

1 .45-1 .55(2H,m),1 .46(9H,s),1 .80-1 .90(2H,m) J 3.05-3.15(2H,m),3.30-3.40(1 H,m),3.35(3H, s),3.70-3.80(2H,m) 
IR spectrum v (liq.) cm* 1 : 1698 
35 Mass spectrum (m/z) : 215 (M + ) 

Reference example 4 

[0052] N-tert-Butoxycarbonyl-3-(2-methoxyethoxy)azetidine 

40 [0053] To a suspension of 0.25 g of 60% sodium hydride in 5 ml of dried N,N-dimethylformamide, a solution of 1 .00 
g of N-tert-butoxycarbonyl-3-azetidinol in 3 ml of dried N t N-dimethylformamide was added under stirring at room tem- 
perature. The mixture was stirred at room temperature for 30 minutes, then added dropwise with a solution of 0.98 g 
of 2-methoxyethyl methanesulfonate in 2 ml of dried N,N-dimethylformamide, and stirred at the same temperature for 
4 hours. The reaction solution was poured into ice water, and extracted with ethyl acetate. The extract was washed 

45 successively with water and saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under 
reduced pressure. The residue was purified by column chromatography (silica gel, ethyl acetate : n-heptane =1:3) 
to obtain 0.67 g of a colorless liquid. 
NMR spectrum (DMSO-d 6 ) 8 ppm : 

1 .37(9H,s),3.25(3H,s) > 3.41 -3.45(2H,m),3.46-3.49(2H,m),3.64(2H,dd,J=9,4Hz),3.98(2H,d d,J=9,6.5Hz),4.21 -4.26(1 H, 
so m) 

IR spectrum v (liq.) cm* 1 : 1706 

Reference example 5 

55 [0054] 4-Methoxypiperidine hydrochloride 

[0055] To 220ml of 9 % hydrogen chloride ethyl acetate solution, a solution of 43.9 g of N-tert-butoxycarbonyl-4-meth- 
oxypiperidine in 220 ml of ethyl acetate was added under ice-cooling and with stirring, and the mixture was stirred 
under ice-cooling for 2.5 hours. After the reaction, the precipitated crystals were collected by filtration to obtain 29.1 g 
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of colorless crystals. 

NMR spectrum (CDCy 5 ppm ■ 

Mass spectrum (m/z) : 115{M+) 

[0056] The compound of Reference example 6 was obtained in the sam 

Sd the Same manner « in Reference example 5 

Reference example 6 

£057] 3-(2-Methoxyethoxy)azetidine hydrochloride 
Appearance: pale yellow liquid 
NMR spectrum (DMSO-ds) 8 ppm • 

Mass spectrum (m/z) : 1 31 (M + ) 
Reference example 7 

puq ?;" u °7" t 4 - <4 ™ e ' tox «'iP«'i*.i. w „ il ,» era „ il 

NMR spectrum (DMSO-d 6 ) 5 ppm- ayeiiow.sh 

Jjraasss^^ Wm) ,, 6( ,„. t ^ ) 

IR spectrum v(liq.)cm-i; 1336,1518 
Mass spectrum (m/z): 254(M+) 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


8 


Et °-O^)~ N01 


yellow needles [i-PrOH] 
mp,62~63°C 

Elemental analysis for C13H17FN2O3 
Calcd. % : C,58.20;H,6.39;N,10.44 
Found % : C,58.10;H,6.60;N,10.45 


9 




yellow crystals [i-PnO-n-Heptane] 
mp,58.5~59.5°C 

Elemental analysis for C14H19FN2O4 
Calcd. % : C,56.37;H,6.42;N,9.39 
Found % : C,56.36;H,6.54;N,9.34 


10 




yellowish brown prisms [i-PrzO] 
mp,68~68.5 a C 

Elemental analysis for C11H14FN3O2 
Calcd. % : C,55.22;H,5.90;N,17.56 
Found % : C,55.24;H,5.71;N,17.63 


11 




yellow liquid 

NMR(DMSO-de) 6 ppm:3.27(3H,s),3.47(2 
H,t,J=4.5Hz),3.56(2H,t,J=4.5Hz),3.95- 
4.00(2H,m),4.35-4.40(2H,m),4.45-4.50( 
lH,m),6.57(lH,t,j=9Hz),7.89(lH,dd,J 
=13,2.5Hz),7.93(lH,dd,J=9,2.5Hz) 

IRf (liq.)cm 1 :1326,1532 

MS(m/z):270(M + ) 


12 




yellowish brown liquid 

NMR(DMSO-de) 6 ppm:1.50-1.60(4H,m), 
1.70-1.85(4H^n),3.55-3.65(4H,m),6.96( 
lH,t,J=9Hz),7.88(lH,dd,J=16,3Hz),7.9 
0(lH,dd,J=9,3Hz) 

mvQiq.) cm 1 :1324,1522 

MS(m/z):238(M+) 


13 


F 


yellowish brown liquid 

NMR(DMSO-de) d ppm:0.95(3H,d,J=6Hz 
),1.20-1.35(2H,m),1.55-1.65(lH,m),1.6 
5-1.80(2H,m),2.85-3.00(2H,m),3.60-3.7 
5(2H,m),7.13(lH,t,J=9Hz),7.93(lH,dd, 
J=13.5,2.5Hz),7.97(lH,dd,J=9,2.5Hz) 

IRl/(liq.)cm-i:1334,1512 

MS(m/z):238(M + ) 
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Reference 
example 






14 




| Physical properties 
yellowish brown liquid ~ 

S t' J 'l 2Hz) ' 3 - 71 <2H,d,J=12Hz) 6 91(1 

H t ^9H 2 )J.88(lH > dd,J=13 < 5 2 5H2) 7 I 
96(lH,dd,J=9^.5Hz) *-°>**U*),7. 1 

rRv(liq.)cm-i:1338,1518 
JMS(m/z):252rM+^ 


15 


MO V- — f 

F 


yellow needles [i-PrOH] ~~~ 1 

mp,95~96 e C 

[ TJ|| _ 1 

Elemental analysis for C 8H 9 PN 2 0 3 
! 2 dcd - %:C ' 52l7 ;H,4.93^l5 2i 


16 


wo /"^ I 


yellow needlesln-Heptane] Lj ~ 2 ^ 

mp,40-'41 <, lC 

Elemental analysis for C 9 HuFN 2 0 2 
Calcd. % : C,54.54;H,5.59:N U 1 13 


17 




7 Bllow pnsmsin-Heptane] 

mp,49.5~50.5°C 

Elemental analysis for CioHisFNaO, 
Calcd 1.»:C,56.60 ; H,6"tSS 


18 


F 


yellow needles [i-PrOH] — " 

mp,126~125.5°C 

Elemental analysis for Ci 3 H 16 FN 2 o 4 
Calcd. % ; C,55.32;H,5.36;N 9 92 



45 



50 Reference example 19 



55 



roncoi t x ,,,su,WA y ein oxy;nitroben2ene 

[0062] To a suspension of 4 20 a of en «/ "J \ 
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evaporated under reduced pressure. The residue was washed with n-hexane to obtain 19.0 g of yellow crystals. Re- 
crystallization from diisopropyl ether gave yellow needles having the melting point of from 62.5 to 63°C. 



Elemental analysis for C 9 H 10 FNO 4 


Calculated % 


C, 


50.24; 


H, 


4.68; 


N, 


6.51 


Found % 


C, 


50.18; 


H, 


4.54; 


N, 


6.50 



[0063] The compounds of Reference examples 20 through 21 were obtained in the same manner as in Reference 
example 19. 



Reference 
example 




Physical properties 
[recrystallization solvent] 


20 


Boc— N^^— O— N0 2 
F 


pale yellow columns [i-PrOH] 
mp,91.5~93t 

Elemental analysis for CieHaiFNaOs 
Calcd. % : C,56.46;H,6.22;N,8.23 
Found % : C,56.36;H,6.34;N,8.29 


21 


F 


pale yellow needles [EtOH] 
mp,117~117.5°C 

Elemental analysis for C14H17FN2O5 
Calcd. % : C,53.84;H,5.49;N,8.97 
Found % : C,53.73;H,5.44;N,8.97 



Reference example 22 

[0064] 3-Fluoro-4-(4-methylpiperazin-1 -yl)aniline 

[0065] A suspension of 1 9.0 g of 3-fluoro-4-(4-methylpiperazin-1 -y I) nitrobenzene and 0.1 90 g of platinum(IV) oxide 
in 190 ml of methanol was stirred at a hydrogen pressure of 2 atm at ordinary temperature for 2 hours. The catalyst 
was filtered off, and then the filtrate was concentrated under reduced pressure to obtain 1 7.0 g of dark brown crystals. 
Recrystallization from diisopropyl ether gave dark brown prisms having the melting point of from 87 to 88°C. 



Elemental analysis for C 11 H 16 FN 3 


Calculated % 


c, 


63.13; 


H, 


7.71; 


N, 


20.08 


Found % 


c, 


63.10; 


H, 


7.46; 


N, 


20.08 



40 [0066] The compounds of Reference examples 23 through 36 were obtained in the same manner as in Reference 
example 22. 



45 



50 



55 



33 



EP 1 130 016 A1 



Reference 
example 

23 




Physical properties : — 

^crystallization solvent! 

black liquid — 

1.86-I.94(2H^ii),2.59-2.67(2H m) 2 97 
-3.04(2H^),3i2-3.29(lHjn)325V<it 

HI f (liq.) cm-i:3360,3448 
. _MS(m/z):224(M+) 


24 




blackish brown liquid " " 

NM ^SO-d 6 )<5p pm;1 . 11(3H(tJ=7 

^ 1 o 5 j } -l-60(2H,i D )4.85. 1 .95 2Hm)2 

Or-s) 6.30(lH,dd,J=8.5,2.5Hz) 6 30(1 H 
^J=14,2.5H Z ),6.75(lH,ddi% 8 ? 

IR V (liq.) cm-i:3360,3456 
MS(m/z):23fifM+l 


25 




brown liquid " ~ 

NMB(DMSb-d 8 ) < yp pni:1 .5o. 1 .60(2Hm) 
JS;^5(2H,m),2.60-2.65(2H, m )79 5 : 

t '?; 5Hz) ' 3 - 54 (2H,t,J=5Hz ,4 

=8 5Hz? ' 2 * 5H2) ' 6 - 75(1H ' t » J 
IR v (liq.) cm-i;3364,3464 
MS(m/z):268(M + ) 


26 


1 

I 

J 


Blackish purple liquid ~ ~ 

NMR(DMSO-da) <5p Pm :1.50-1.65(4H xn) 

5Hzf ' ,J=14 - 5, 2 - 5Hz >»6-71(lH,t,J=8 

R V (liq.) cm »:3224,3356 
JS(m/z):208(M*) 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


27 


F 


black liquid 

NMR(DMSO-de) 6 ppm:0.93(3H,d, J*6.5 

TT \ i Aft 1 O/WOTJ M \ 1 Off 1 C» / "I TT \ 

nz),l. 20-1. 30(2H,m),l. 35-1.50(111,111), 
1.60-1.70(2H,m),2.45-2.60(2H,m),3.00- 
3.10(2H,m),4.81(2H,br-s),6.28(lH,dd,J 
=9,2.5Hz),6.32(lH,dd,J=14.5,2.5Hz),6. 
74(lH,t,J=9Hz) 

IR f(liq.) cm»:3224,3356,3464 

MS(m/z):208(M+) 


28 


F 


blackish brown liquid 

NMR(CDCls) 6 ppm:0.91(3H,t,J=7.5Hz), 
1.15-1.30(lH,m),1.32(2H,quin,J=7.5H 
z),1.38(lH,dd,J=12,4Hz),1.43(lH,dd,J 
=12,4Hz),1.76(2H,d,J=4Hz),2.56(2H,t 
d,J=11.5,2Hz),3.26(2H,d,J=11.5Hz),3. 
34(2H,br-3),6.39(lH,dd,J=9,2.5Hz),6.4 
2(lH,dd,J=13.5,2.5Hz),6.82(lH,t,J=9 
Hz) 

IR 1/ (liq.) cm-i:3352,3464 
MS(m/z):222(M + ) 


29 


*aO-<CH a fe-0-^--^~^-NH a 
P 


black liquid 

NMR(DMSO-de) <5 ppm:3.25(3H,s),3.40-3 
.45(4H,m),3.50(2H,t,J=4.5Hz),3.90-4.0 
0(2H,m),4.25-4.35(lH,m),4.61(2H,br-s 
),6.25-6.35(3H,m) 

IRt/(liq.) cm-i:3360,3430 

MS(m/z):240(M*) 


30 


F 


DiacKisn Drown liquid 

NMR(CDC1 3 ) 5 ppm:3.44(3H,s),3.49(2H, 
br-s),3.71(2H,t,J=5Hz),4.10(2H,t,J=5 
Hz),6.30-6.40(lH,m),6.45(lH,dd,J=12. 
5,2.5Hz),6.84(lH,t,J=8.5Hz) 

IR V (liq.) cm 1:3368,3460 

MS(m/z):185(M*) 
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10 



15 



20 



25 



30 



35 



40 



45 



Reference 
example 




Physical properties 

irecryataimation solvent] 

pale green crystals ' " 

NMR(DMS0-d 6 ) 6 Ppm:2.58(6H,s),4.79(2 

lH,dd > J=14,2.5H2),6.73(lH,t,J=8 5H z ) 
IR i/(KBr) cm- 1 :3328 > 3456 ' 
. MS(m/ z ):iS4rM*^ 


31 


F 


32 


F 


uiatjuan purple liquid 
NMR(DMSO-de)5ppm:0.95(3H,t,J=7 5 

(1H dd J=16,2.5Hz),6.75(lH,t,J=9H Z ) 
nij/(hq.)cm-i:3224,3348 


33 


F 


grayish brown crystals 

N^(DMSO-d 6 ) <S Ppm: 0.89(6H,t, J=7Hz 

6.35(2H^n),6.78(lH,t,J=9Hz) 
IRy(KBr) cm-i;3208,3332 
MS(m/ z ):l82(M + ) 


34 


Boc— y—O — ^ 
F 


dark brown liquid ' — " 

NMR(DMSO.de)5p pm :i.40(9H,s),1.45-l 

H^n),3.55.3.70(2H, m ),4.05^.15aH m) 

^90(2H,br-3),6.29(liddd,ji 5 ,2 5 1 

?t 6 /,Sf' dd ' J=13 - 5 ' 2 - 5 ^),6.84(lH 
»V-o.5iiz) 1 

**» v cm *.lbo2,3368 
MS(m/z):310fM+) 


35 


Boc-n0-O-^-_ NH2 
F 


yellowish brown prisms Li-Pr203 
mp,85.5~86°C 

Elemental analysis for C 14 Hi 9 FN 2 0 8 

Calcd % : C,59.56;H,6.78;N,9.92 
-■ Fonnd% : C,59.43:H>7.nfi^,9. 89 1 


36 


OOP-". : 

F 


dark brown needles [i-PrOH] 
mp,113.5~114 a C 

Elemental analysis for C la Hi7FN 2 O a 
Calcd % : C,61.89;H,6.79;N,11.10 
_Found % : C.61.72;H.6.5S..N 1 1 1 1 J 



50 



55 



Reference example 37 
rS ^^^'^^^'-^(thiomorpholin^-yOaniline 

by I auen. and washed «„, dlaoprop,! ,«, ob ™ "? ;™^™»"^P»d»^<»>«wwooll^ 
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Elemental analysis for C 18 H 2 oN20 2 S 


Calculated % 


c, 


65.83; 


H, 


6.14; 


N, 


8.53 


Found % 


c, 


65.69; 


H, 


6.12; 


N, 


8.38 



[0069] The compounds of Reference examples 38 through 53 were obtained in the same manner as in Reference 
example 37. 
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Reference 
example 



38 



39 



40 




Op* 



42 




43 




44 



45 



Physical properties 

I Crecrystalliz ation solven t] 

I P* 1 * P^le needles fi-PrOHj~ 
xnp,120~121°C 

Elemental analysis for C 18 H M FNaOa 

Calcd % : C,68.77;H,6.09;N,8.91 
-l°und % : C^.«,.pr ifi ^ L n g _ 

colorless crystals UcOEt-i-PrcOl 

mp > 107-108 o C 

Calcd % . C,67.02;H,6.47;N,7.82 
__Fpund % : C.Bfi 90-tt « 73 

pale purple crystals [i-PrOH] " 

mp,123.5~125°C 

Calcd X : C,67.72;H,6.77^,7.52 
Found % ' 0,67.63 T H ft«i. W ^ i7 

paIe broTHi needles LAcOEt-i-PraOl 
mp,78~78.5°C J 
Elemental analysis for CaoHaaFNaOa 

Calcd. % : C,70.15;H,6.77^8.18 
-Jougd % : C.7Q.in f TT ft 77.x T g n 
pale purple needles tAcOEt-i-PrsOl" 
mp,124.5~126°C 

EI rT^/ o 8178 " for ^oHaaFNaOa 
Calcd % : 0,70.15,^6.77^,8.!^ 
-fSundj^^C^TO^^ 

pale purple needles [i-PrOHl~ 

mp,H4~115 < fc 

Elemental analysis for CaiHssFNaOa 

FotVi° : S' 70 - 76;H ' 7 - 07 ^ 7 -86 
- Found%: C7n 6 6 . H ,7. 17;N7 ^ 

pale brown crystals [AcOEt-i-PraO] " 
mp,97~98.5°C 

Elemental analysis for CaaHaTFNaC^ 

Found % : C^Sj^H.g^Nftge 

colorless needles [i-PrOH] ~ ' 

mp,136.5~137°C 

Elemental analysis for dsHaaFNaOa 
Calcd. % : C,66.46;H,6.46;N,12 24 
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IVvl vi CUV w 

example 




Physical oroDerties 
[recrystallization solvent] 


46 


Mb— NHZ 
Ms 


colorless crystals [i-PisO] 
mp,77.5~78*te 

Elemental analysis for C16H17NO2 
Calcd % • C 75 27'H 6 71 -N 5 4.Q 
Found % : C,75.16;H,6,63;N,5.51 


47 


MeO-iCHjJj-O— ^^-*IH2 


colorless crystals [AcOEt] 
mp,91~92°C 

Elemental analysis for C17H18FNO4 
Found % : C,63,71,H,5.59;N,4.35 


48 




colorless needles [i-PrOH] 
mp,100~100.5°C 

Elemental analysis for C18H19NO2 
Found % : C,76.85;H,7.07;N,4.98 


49 




colorless crystals [AcOEt-i-PraO] 

mp,106.5~107.5°C 

Elemental analysis for &6H1SN2O2 
Calcd. % : C,71.09;H,6.71;N,10.36 
Found % : C,71.15;H,6.89;N,10.35 


50 




gray crystals 

NMR(DMSO-de) 8 ppm:3.64(6H,s),5.03(2 
H,s),7.13(2H,d,J=7.5Hz),7.26<lH,dd,J 
=9,2.5Hz),7.30-7.55(4H,m),7.70-7.75(l 
H^n),10.3(lH,br-s) 

XXV 1/ CXU Ml 4lr 

MS(m/z):288(M*) 


51 


F 


colorless crystals [ AcOEt-n-Heptane] 
mp,60~61°C 

Elemental analysis for C17H19FN2O2 
Calcd. % : C,67.53;H,6.33;N,9.27 
Found % : C,67.32;H,6.33;N,9.29 


52 




hwiclcisH hrnwn linniH 

NMR(DMSO-ds) (5 ppm:0.96(6H,t,J=7.5H 
z),3.06(4H,q,J=7.5Hz),5.15(2H,s),6.95( 
lH,t,J=9Hz),7.12(lH,dd,J=9,2Hz),7.25 
-7.45(6H,m),9.62(lH,br-s) 

IRj/(liq.)cm-i:1706 

MS(m/z):316(M + ) 
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Reference 
example 



10 



15 



20 



25 



30 




Boc-N 




Physical properties 
[recrystaHi ^ation solvent 

1 \\ mSK'rm m mm ll - * 1 - 



reddish brown liquid 

H,m),3.60-3.66(2H^n),4.35-4 4inw„t 

6H^n),9.68(lH,br-a) ( 

ntfaiq.)cm-i:1668,3304 
MS(m/z):444(M+) 



Reference example 54 

(pipe-*., . yl) «„ e ,„,„„,, |, ™ ™ «' -"—not a **„„„ „, 2 ,„o 8 M 3 .„ uoro . 4 . 
melting point of from 194 to 195*C. ^stallization from ethyl acetate gave pale yellow crystals having ft! 



[0072J The 

example 54. 



tiemental analysis for C^H^FN^ n 


calculated % 
Found % 


C, 

c, 


60.74; 
60.47; 


'a I 


7.65; 
7.93; 


N, 
N, 


10.63 
10.53 



40 



45 



50 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


55 


MtO— <CH 1 )i-0— <^H— WHBoc 


brown liquid 

NMR(DMSO-de) <S ppm:1.45(9H,s),3.26<3 
H,s),3.44(2H,t,J=4.5Hz),3.52(2H,t,J=4 
.5Hz),3.55-3.60(2H,m),4.00-4.10(2H,m 
),4.35-4.40(lH,m),6.46UH,t,J=8.5Hz), 
7.04(lH,dd,J=8.5,2Hz>.7.22(lH,dd,J=l 
5,2Hz),9.03(lH,br-s) 

IRl/(Uq.)cm- 1 :1724,3328 

MS(m/z):340(M + ) 


56 


Boe-N^— 0-£~^— NHBoc 
F 


pale brown scales [CHsCN] 
mp,220-221t 

Elemental analysis for &9H27FN2O5 
Calcd. % : C,59.67;H,7.12;N,7.33 
Pound % : C,59.45;H,7.24;N,7.37 


57 


C>C M -^- NHBoe 


reddish brown prisms [i-PrOH] 
mp,139~140.5°C 

Elemental analysis for C18H25FN2O4 
Calcd. % : C,61.35;H,7.15;N,7.95 
Found % : C,61.30;H,7.37;N,7.98 



Reference example 58 

[0073] (R)-5-Hydroxymethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine 

[0074] To a solution of 25.0 g of N-benzyloxycarbonyl-4-(thiomoroholin-4-yl)aniline In 250 ml of dried tetrahydrof uran, 
50 ml of 1.63 mol/L n-butyl lithium n-hexane solution was added dropwise with stirring at -78°C under nitrogen flow. 
Then, the mixture was stirred at the same temperature for 1 hour, added dropwise with 11.5 ml of (R)-(-)-glycidyl 
butyrate, and stirred at the same temperature for 1 hour, and then at room temperature for 23 hours. The reaction 
mixture was added with 250 ml of 10% aqueous ammonium chloride, and extracted with ethyl acetate. The extract 
was washed successively with water and saturated brine, and dried over sodium sulfate, and then the solvent was 
evaporated under reduced pressure. The residue was washed with diisopropyl ether to obtain 1 8.8 g of grayish brown 
crystals. Recrystallization from ethyl acetate gave colorless crystals having the melting point of from 1 26.5 to 1 27.5°C. 



Elemental analysis for C 14 H 18 N 


2 o 3 s 


Calculated % 


C, 


57.12; 


H, 


6.16; 


N, 


9.52 


Found % 


C, 


56.85; 


H, 


6.13; 


N, 


9.25 



Specific rotation [a] D 20 -40.9° (c = 0.1 , DMSO) 

[0075] The compounds of Reference examples 59 through 79 were obtained in the same manner as in Reference 
example 58. 
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59 




60 



MeO 




61 



EtO 




62 




63 




IH 



64 



M SO— (CHx), 



Physical properties 

— ; frecrystaUizatinn solvent] 

pale purple needles [EtOH]~ 
mp,178~179lD 

E1 ^*t a ^f lysis for C "H"FN 2 0 8 
Calcd % : C,59.99;H,6.11^, 9 .99 
Found % : C,59.97 M ,6.06^,9.98 
Specific rotation 

[ a W-54,9 ' (c=Q.l,DMSO> 
pale Drown crystals [AcOEt] 

mp,i39.5~i4n; 

Elemental analysis for CxsEfeiFNaO, 

Calcd % : C,59.25;H,6.53;N,8.64 

si^ d t\ C ' 58 - 95;H ' 6 ' 46 ' N .8-39 
opecific rotation 

[<rfo»M8.r (c=Q.i,DMSO) 

colorless crystals [i-PrOH] 

mp.lSl-mt 

Elemental analysis for CmHmPNjO* 
Calcd % : C,60.34;H,6.85;N,8.28 
Found % : C,60.20;H,7.07;N,8.11 

Specific rotation 
[tf]D20.3 7 . 0 » ( c =Q. 1>DMgo> 

pale purple needles [AcOEt-i-PraOT 
mp,141.5~143°C 

E pT^ a ^ 7Si8 for C «H 2 iFN 2 0 8 
S cd : I : C,62.32;H,6.86;N,9.09 
Found % : C,62.21;H,6.94;N,9.01 

opecific rotation 

;«Id2M2.9' fc^Q.ijMSQ) 



V- W.J..J->JJJ. I 

colorless needles [i-PrOH] 
mp,149— 149.5"C 

Elemental analysis for CwMNjOs 
Calcd %:C,63.34;H,7.19;N,8.69 
Found % : C,63.17;H,7.35;N,8.67 
Specific rotation 
[g]p2M3.0° (c»Q.iJMSO^ 



colorless crystals [AcOEt] 

mp^s-get 

Elemental analysis for C X8 H2 6 FN 2 0 5 
Calcd % : C,58.68;H,6.84;N,7.60 
Found % : C,58.41 ; H,7.ll^ 7.56 
opecific rotation 
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Physica 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


65 


OP- 

F 


pale brown prisms [AcOEt-i-PraO] 
mp,118~119°C 

Elemental analysis for C16H21FN2O3 
Calcd. % : C,62.32;H,6.86;N,9.09 
Found % : C,62.13;H,6.98;N > 9.07 

Specific rotation 
[a]s»*-86.9 a (c=0.1,DMSO) 


66 




colorless needles [AcOEtj 
mp,118~114% 

Elemental analysis for C18H21FN2O5 
Calcd. % : C,56.46;H,6.22;N,8.23 
Pound % : C,56.30;H,6.33;N,8.24 

Specific rotation 
[af]i>»o-41.2* (c=0.1,DMSO) 


67 


F 


colorless prisms [i-PrOH] 
mp,150~151°C 

Elemental analysis for C15H20FN3O3 
Calcd. % : C,58.24;H,6.52;N,13.58 
Found % : C,58.33;H,6.31;N,13.56 ! 

Specific rotation 

(c=0.1,DMSO) 


68 


boc - n C nh P > ~ 

F 


pale brown prisms [i-PrOH] 
mp,130~132t 

Elemental analysis for C19H28FN3O5 
Calcd. % : C,57.71;H,6.63;N,10.63 
Found % : C,57.56;H,6.87;N,10.57 

Specific rotation 
[afb 20 -36.0° (c=0.1,DMSO) 


69 


■■— o- 


pale yellow crystals [EtOH] 

mp,127.5~128.5% 

Elemental analysis for C11H13NO3 
Calcd. % : C,63.76;H,6.32;N,6.76 
Found % : C,63.59;H,6.39;N,6.78 

Specific rotation 
ta]i)30-55.0 o (c=0.1,DMSO) 


70 


Me 


colorless prisms [EtOH] 
mp,150~151 o C 

Elemental analysis for C12H15NO3 
Calcd. % : C,66.14;H,6.83;N,6.33 
Found % : C,65.01;H,6.64;N,6.28 

Specific rotation 
[a]D2"^5.9 e (c=0.1,DMSO) 
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5 




0 

ho 

R-N | 




Reference 
example 


R 


-Physical properties 
[recrystallization solvent] 


10 
15 


71 


MeO-iCHak-O-^^— 
F 


pale brown needles [i-PrOH] 
mp,119~120°C 

Elemental analysis for C13H16PNO5 
Calcd. % : C,54.73;H,5.65;N,4.91 
r ouna / 0 . L.,54.58;H,5.55;N,4.89 

Specific rotation 
[a]D">-40.9° (c=0.1.DMSO) 


20 


72 


J-Q- 


colorless needles [CHaCN] 
mp,183~185^C 

Elemental analysis for Ci2Hi6N 2 0a 
Calcd. % : C,61.00;H f 6.83^,11.86 
*ouna % : C,60.90;H,6.95;N,11.86 

Specific rotation 
[o]d20-53.8* (c-O.LDMSO) 


25 
30 


73 




colorless prisms [AcOEt] 

1^,128-13010 

Elemental analysis for C12H18FN2O3 
Calcd. % : C,56.69;H,5.95;N,11.02 
round % : C,56.66;H,6.24;N, 10.97 

Specific rotation 
[ar]D2o-51.r (c=0.1,DMSO) 


35 


74 


F 


colorless needles [AcOEt-i-P^O] 
mp,95~96°C 

Elemental analysis for C13H17PN2O3 
Calcd. % : C,58.20;H,6.39;N,10.44 
Pound % : C,58.06;H,6.53;N,10.36 

Specific rotation 

[g]p 2 ^54.8 a (c-0,l,DMSO) 


40 
45 
50 


75 


F 


brown liquid 

NMB(DMSO-ds) 6 ppm:0.99(3H,t, J=7.5H 
2) > 3.11(2H,q,J=7.5Hz) 3 56flTT T-i 
2,3.5Hz) > 3.66(lH,dd J J=12 J 3.5Hz),3.79( 
lH,dd,J=9,6.5Hz),4.04(lH,t,J=9Hz),4. 
60-4.70(lH^n),5.09(lH,br-s),7.03(lH,t 

,J=9Hz),7.17(lH,dd,J=9,2.5Hz),7.44(l 
H,dd,J=15,2.5Hz) 

IRy(Uq.) cm-i:1748,3416 
MS(m/z):282(M + ) 
Specific rotation 
[arlD 20 ^^ 0 (c=0.1,DMSO) 



55 
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O 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


76 




colorless prisms [AcOEt] 

mp,145.5~146.5°C 

Elemental analysis for &4H17NO3 
Calcd. % : C,68.00;H,6.93;N,5.66 
Found % : C,67.88;H,7.23;N,5.68 

Specific rotation 
[a]D?o-51.r (c-0.1,DMSO) 


77 




colorless crystals [EtOH] 
mp,109~110°C 

Elemental analysis for C20H27FN2O6 
Calcd. % : C,58.53;H,6.63;N,6.83 
Found % : C,58.28;H,6.54;N,6.83 

Specific rotation 
[ab»»-32.0 # (c=0.1,DMSO) 


78 




pale yellowish brown prisms [AcOEt] 
mp,157~158°C 

Elemental analysis for CwHaaFNaOa 
Calcd. % : C,56.54;H,6.06;N,7.33 
Found % : C,56.42;H,6.32;N,7.26 

Specific rotation 
[a^SOA' (c=0.1,DMSO) 


79 


oop- 


pale purple prisms [i-PrOH] 
mp,163~ 165.5% 

Elemental analysis for &7H21FN2O6 
; Calcd. % : C,57.95;H,6.01;N,7.95 
Found % : C,57.89;H,6.04;N,7.92 

Specific rotation 
I [ffto 20 -41.r (c=0.1,DMSO) 



Reference example 80 

[0076] (R)-5-Mesyloxymethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidine 

[0077] To a solution of 1 0.0 g of (R)-5-hydroxymethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolldlne and 1 0.5 ml 
of triethylamine in 200 ml of dichloromethane, 3.20 ml of methanesulfonyl chloride was added dropwise under ice- 
cooling and with stirring, and then the mixture was stirred at room temperature for 2 hours. The reaction solution was 
added with 200 ml of water, and extracted with dichloromethane. The extract was washed successively with water and 
saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The 
residue was washed with diisopropyl ether to obtain 11.5 g of grayish brown crystals. Recrystallization from ethyl 
acetate gave colorless prisms having the melting point of from 1 74.5 to 1 75.5°C. 



Elemental analysis for C 15 H2oN20 5 S2 


Calculated % 


c. 


48.37; 


H, 


5.41; 


N, 


7.52 



45 
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(continued) 



Elemental analysis for C 15 H 20 N 2 O s S P 
rouna% | c, [48.41; | H, | 5.33; | N, | 7. 



36 



Specific rotation [a] Q 20 -54.2' (c = 0.1 , DMSO) 

SL 2" * 81 thr ° U9h 1 01 Were obtei " ed the same manner as in Reference 
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O 



OMs 



Reference 
example 



Physical properties 
[recrystallization solvent] 



81 




colorless crystals [AcOEt-i-PrjO] 
mp,lll~112°C 

Elemental analysis for Ci6Hx 8 FN 2 0sS 
Calcd. % : C,50.27;H,5.34;N,7.82 
Found % : C,50.10;H,5.30;N,7.73 

Specific rotation [orlpgQ-SO.r (c=0.1,DMSO) 



82 




colorless prisms [AcOEt] 

mp,124.5~125.5°C 

Elemental analysis for C17H2SFN2O6S 
Calcd. % : C,50.74;H,5.76;N,6.96 
Found % : C,50.50;H,6.66;N,6.87 

Specific rotation [a ]tf°-49.9 9 (c°0.1,DMSO) 



83 



colorless needles [i-PrOH] 
mp,128~128.5°C 

Elemental analysis for CisHbsFNaOeS 
Calcd. % : C,51.91;H,6.05;N,6.73 
Found % : C,51.80;H,6.29;N,6.69 

Specific rotation [a]D 2 < ) -47.9 a (c=0.1,DMSO) 



84 




pale purple prisms [i-PrOH] 
mp,155~166.5°C 

Elemental analysis for C17H23FN2O5S 
Calcd. % : C,52.84;H,6.00;N,7.25 
Found % : C,52.65;H,6.22;N,7.07 

Specific rotation [ttlpgQ-52.9* (c=0.1,DMSO) 



85 




colorless plates [EtOH] 
mp,155~156°C 

Elemental analysis for C18H25FN2O5S 
Calcd. % : C,53.99;H,6.29;N,7.00 
Found % : C,53.74;H,6.40;N,6.87 

Specific rotation [ a ]p2Q-51.r (c°0.1,DMSO) 



86 



pale brown needles [AcOEt] 
mp,124~124.5°C 

Elemental analysis for C19H27FN2O7S 
Calcd. % : C,51.11,H,6.10;N,6.27 
Found % : C,50.82;H,6.34;N,6.25 

Specific rotation [ a ]p2M7.8° (c«0.1,DMSO) 
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45 



KeO— (CH^-O 



-O-p- 



op- 



Physical properties 

[recryat allization solvent! 

colorless needles [AcOEt-i-PnO] ~ 
mp,121~122.5 a C " 
Elemental analysis for CwHasFNaOsS 
Calcd. % : C,52.84;H,6.00;N,7.25 
Found % : C,52.57;H,6.16;N,7.20 
Specific rot ation [or ]p20.52.8 o (c»0.l.DMSO l 
brown liquid ~~ ' ~ 

N ^?^ S °; d9) 6 PP m - 3 -22(3H >S ),3.26(3H,s), 
J;iS 2 ^ J " 6Hz) ' 8 - 68 WH.W»6H«),8.60.8.7 
2K H fi'^ 7(1H ' d<i ' j!=9 - 5 ' 6 - 5Hz ). 4: i0-4-15( 
S R ^ ) : 4 ; 3 5- 4 - 45(1H . m ).'*'*4(lH,dd,J=11.5,5 
.5Hz),4.49(lH,dd,J=11.5 J 3H 2 ),4.90-5.00(lH 

m),6.58(lH,t,J=9Hz),7.12(lH,dd,J=9,2.5H 2 ) 
,7.37(lH,dd,J=14.5,2.5Hz) ' 
IRl/(liq.) cm-i:1754 

MS(m/z):418(M*) 

Specific rotation [af]pgo.45.7* (ct).l.DM8m 

colorless prisms [AcOEt] 5 

mp,159.5~160.5t 
Elemental analysis for CmHjbFNsOsS 
Calcd. % : C,49.60;H,5.72;N,10.85 
Found % : C,49.58;H,5.46;N,10.75 
Specific rotation [a]iy>o-49.0 a (c=Q,l.DMS Ql 
colorless prisms [MeOH] ' " 
mp,182.5~183.5t 
Elemental analysis for CacHasFNsChS 
Calcd. % : C,50.73;H,5.96;N,8.87 
Found % : C,50.63;H,6.11;N,8.88 
Specific rotation [or JpgQ-46.0' (c«0.1.DMSOl 

T"fc O I A ^ m**^ ■ ■ ■ ■ ^ - - A 1 P * ^^^^ 



pale brown crystals [i-PrOH] 
mp,128~130°e 

Elemental analysis for C12H13NO5S 
Calcd. % : C,50.52;H,5.30;N,4.91 
Found % : C,50.23;H,5.30;N,4.83 

Specific rotat ion [or fo*o-54.0° (c=Q.l,DMSO) 
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R-N I 



Ms 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


92 


Ito 


pale yellow prisms [i-PrOH] 
mp,H3- 113.5^0 

Elemental analysis for ChHhNOsS 
Calcd. % : C,52.16;H,5.72;N,4.68 
Found % : C,51.91;H,5.56;N,4.63 

Specific rotation [ «]dW-52.9* (c=0.1,DMSO) 


93 


MeO-iCH^-O-^^— 
F 


colorless crystals [EtOH] 
mp,72.5~74°C 

Elemental analysis for CuHiaFNCbS 
Calcd. % : C,46.28;H,4.99;N,3.85 
Found % : C,46.22;H,4.95;N,3.83 

Specific rotation [ ff]D S0 -51.2* (c=0.1,DMSO) 


94 




colorless prisms [AcOEt-i-PraO] 
mp,141.5~ 143^C 

Elemental analysis for CisHisNsOsS 
Calcd. % : C,49.67;H,5.77;N,8.91 
Found % : C,49.41;H,5.64;N,8.84 

Specific rotation [ Of ]d*°-55.9' (c=0.1,DMSO) 


95 




pale yellowish brown amorphous solid 

NMR(DMSO-da) 8 ppm:2.88(6H,s),3.23(3H,s),3 
.82(lH,dd,J=9,6Hz),4.18(lH,t,J=9Hz),4.45(l 
H,dd,J=11.5,5.5Hz),4.50(lH,dd,J=11.5,3Hz), 
4.95-5.05(lH,m),7.20-7.30(2H,m),7.52(lH,d, 
J=14Hz) 

IRy(liq.)cm l :1758 

MS(m/z):332(M+) 

Specific rotation [ a]i>20-41.5* (c»0.1,DMSO) 


96 


F 


pale purple crystals [AcOEt-i-PraO] 
mp,66~ 67°C 

Elemental analysis for CuHwFNaOeS 
Calcd. % : C,48.55;H,5.53;N,8.09 
Found % : C,48.20;H,5.64;N,7.94 

Specific rotation [of]D2°-58.5* (c=0.1,DMSO) 
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Reference 

exfiinnla 


R 


Physical properties " 
frecrystallization solvent] 


97 


F 


brown liquid 

NMR(DMSO-d fl ) 6 PPm:1.00(6H,t,J=7Hz),3.15<4 

;JH,dd,J=11.5,3H2) f 4.95-S.05(lH^n),7.06-7.15 
(lH !m ),7.l5-7.25(lH^) > 7.40-7.50(lHi a ) 

I«i'(liq.)cm-i:1178,1360,1756 

MS(m/z):360(M + ) 

Specific rotation [flfjp^g^ f ca Q i nMgn ? 


98 . 


/=\ 


colorless needles [i-PrOH] " — ' — 

mp,100.5~102.5°C 

Elemental analysis for CuHisNOsS 

Calcd. % : C,55.37;H,5.89;N,4.30 

Found % : C,55.11;H,6.02;N,4.27 1 
Specific rotation [ a JdM-58.1° r c-n i , nitr.so) 


99- 


^ — f yJr 


colorless prisms [i-PrOH] " 

mp,126~ 127.5^ 

Elemental analysis for ^ilfcsFNaOaS 1 

Calcd. %: C ( 51.63;H,5.98;N,5.73 

Pound % : C,5l.44;H,6. 18^,5.68 
Specific rotation [ff]D20-37.9 o (c=0.1 DMSO) 


100 


■-O--Q- 

r 


colorless prisms [i-PrOH] " 

mp,114.5~117 < t | 
Elemental analysis for CioTT<>BFM»n»Q I 

-HiMjeu mi w 19X125-1? IN 2 v/8£> | 

Calcd. % : C,49.56;H,5.47;N,6.08 
Pound % : C,49.46;H,5.67;N,6.03 
Specific rotation [ or h>a>-46.0 e (c=0.1 DMSO) 


101 I 


QO$>- 


paie purple scales [AcOEt] 

mp,147.5~149 fl C [ 
Elemental analysis for C18H23FN2O7S 

Calcd. % : C,50.22;H,5.39;N,6.51 

Pound % : C,50.06;H,5.66;N,6.49 
Specific rotation [oQd2o-45.8' (c=0.1J)MSQ) 



Reference example 102 



50 mm i^ id0 ^^^ 

solution was coded, then added with 20 m SSS^JSS^^ * ** 5 ^ The reaction 
cessively with water and saturated brine and d!2 LT*T IT ^ The extract was suc- 

* reduced pressure. The residue Z Z^^Z^^rTZ "1 2" ** ^ WaS 6Va P° rated ^ 
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Elemental analysis for C u H 17 N 5 0 2 S 


Calculated % 


c, 


52.65; 


H, 


5.37; 


N, 


21.93 


Found % 


C, 


52.47; 


H, 


5.35; 


N, 


21.65 



Specific rotation [a] D 20 -124.4° (c = 0.1 , DMSO) 

[0081] The compounds of Reference examples 103 through 123 were obtained in the same manner as in Reference 
example 102. 



O 




XwClCl CUVC 

example 


R 


A lljOiLOl yi U^vl UC3 

[recrystallization solvent] 


103 




colorless crystals [AcOEt] 
mp,109~109.5°C 

Elemental analysis for C uHiePNsOa 
Calcd. % : C,55.08;H,5.28;N,22.94 

Found % ■ fl 54 ftft'W 19-N 99 70 

Specific rotation [a]D20-136.4° (c»0.1,DMSO) 


104 




F 


colorless needles [AcOEt-i-PraO] 
mp,89~90°C 

Elemental analysis for CieHsoFNsOs 
Calcd. % : C,55.01;H,5.77;N,20.05 
Found % : C 54 83 H 5 72:N 19 88 

Specific rotation [o?]d 20 -118.5' (c=0.1,DMSO) 


105 




pale brown needles [i-PrOH] 
mp,66~67°C 

Elemental analysis for C17H22FN5O8 
Calcd. % : C,56.19;H,6. 10^7,19.27 
Found % : C,56.05;H,6.36;N,19.23 

Specific rotation [a ]d*>-1 10.5° (c=0.1,DMSO) 


106 






pale purple prisms [AcOEt-i-PraO] 
mp,97.5~98.5°C 

Elemental analysis for Cie&oFNsOa 
Calcd. % : C,57.65;H,6.05;N,21.01 
Found % : C,57.69;H,6.21;N,20.90 

Specific rotation [a]D2»-122.4 e (c=0.1,DMSO) 


107 




F 


colorless plates [EtOH] 
mp^-lOOt 

Elemental analysis for CnEfoFNBCte 
Calcd. % : C,58.78;H,6.38;N,20.16 
Found % : C,58.66;H,6.47;N,20.06 

Specific rotation [or ]d2»-117.3* (c=0.1,DMSO) 



51 
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Reference 
example 


R 


Physical properties 
[recrystallization solventl 


108 


r 


pale brown liquid 

NMR(DMSO-d6)$ppm;1.55-1.65(2Hm) i go- 

2.00(2H,m),2.75-2.80(2H,ni),3.15-3.25(2H 
m),3.27(3H,s),3.40-3.50(lH^n),3.45(2H t J= 
5Hz),3.56(2H,U=5Hz),3.67(lH,dd,J=13.5,6 
Hz),3.70-3.80(2H,m),4.10(lH f t,J=9Hz),4 80 
-4.90(lH,m) > 7.06(lH,t,J*9Hz),7.17(lH,dd,J 
=9^.5Hz),7.45(lH,dd > J=15,2.5Hz) 

TRv (liq.) cm-i:1756,2112 

MS(m/z):393(M*) 

Specific rotation 
[af]D20.ioo.3' (c=0.1,DMSO) 


109 




brown liquid 

NMR(DMSO-de) 6 ppm:3.26(3H,s),3.46(2H,t,J 
=45Hz),3.53(2H,t,J=4.5Hz),3.60-3.75(5H, 
m),4.08(lH,t,J=9Hz),4.05-4.15(2H > m) 1 4.35- 
4.45(lH,m) r 4.80-4.90(lH^n),6.58(lH,t,J=8. 
5Hz)JJ.2(lH,dd,J=8.5,2Hz),7.38(lH,dd,J» 

IR V (liq.) cm-i:1752,2112 
MS(m/z):365(M*) 
Specific rotation 
[arlDW-91.4* (c=0.1,DMSO) 


110 


O-p- 


colorless crystals [AcOEt-i-PraO] 
mp,67— 67.5^0 

Elemental analysis for CieH2oFN«02 
Calcd. % : C,57.66;H,6.05;N,21.01 
rouna /© . ^,o/.bo;H,6.09;N,21.05 

Specific rotation 
[0f]i)20-i22.6 o (c=0.1,DMSO) 


111 


F 


colorless scales [i-PrOH] 
mp,106.5~107°C 

Elemental analysis for CisHisFNeO* 
Calcd. % : C,53.88;H,5.73;N,25.14 
Found % : C,53.88;H,5.63;N,25.14 

Specific rotation 
[Qf]D20.H8.5 o (c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


112 


F 


pale brown needles [i-PrOH] 
mp,112~113°C 

Elemental analysis for C19H25FN6O4 

Calcd % • C 54 28*H 5 99*N 19 99 

Pound % : C,54.20;H,6.09;N,20.07 
Specific rotation [ar ]d20-101.9° (c=0.1,DMSO) ! 


113 


/=\ 


reddish brown liquid 

NMR(CDCla) S ppm:2.33(3H,s),3.59(lH,dd,J=13.5 
,4.5Hz),3.68(lH,dd,J=13.5,4.5Hz),3.84(lH,dd,J 
=9 6Hz) 4 08(1H t J=9Hz) 4 74-4 80(1H m) 7 18 
(2H,d,J=SHz),7.41(2H,d,J=8Hz) 

IRy(liq.)cm-i:1754^112 

MS(m/z):232(M + ) 

Specific rotation [ orb 20 -! 19.1° (c=0.1,DMSO) 


114 


Ma 


pale brown crystals [i-PraO] 

Elemental analysis for C12H14N4O2 
Calcd. % : C,58.53;H,5J3;N,22.75 
Found % : C,58.30;H,5.59;N,22.46 

Specific rotation [a]&°-UQA° (c=0.1,DMSO) 


115 


/=\ 
F 


colorless plates [EtOH] 
mp,75~76°C 

Elemental analysis for &3H15FN4O4 
Calcd. % : C,50.32;H,4.87;N,18.06 
Found % : C,50.27;H,4.94;N,18.01 

Specific rotation [ cr bM-119.8* (c=0.1,DMSO) 


116 




colorless prismsCAcOEt] 
mp,112~113^C 

Elemental analysis for CuHisNsOa 
Calcd. % : C,55.16;H,5.79;N,26.80 
Found % : C,65.12;H,5.60;N,26.73 

Specific rotation [ (x]d"-142.0* (c=0.1,DMSO) 
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ex 



10 



117 



15 



20 



118 



25 



30 



119 | B /" 



35 



120 



40 



Physical properties 
frecrystalli gation solvent ] 



pale brown crystals 

13 5 ( 5.5Hz),3.70-3.75(2H,m),4.10(lH t J=9H^ 
4.80-4.90(lH,m),6.98(lH t ,J=9H 2 1 ? S /i' 

IR f(KBr)em-i:1752,2108 
MS(in/z):279(M + ) 

gpecific rotation [gj^Mg7£ (c^DMsqj 
brown liquid " ^ — — 

IR f (liq.) cm-i:1756,2112 
MS(m/z):293(M + ) 

Specific rotation raMnS O.^go (c ^ 1JM ffflm 

Drown liquid " ■ ' 

NMR(DM S 0-de) <5 PPm:0.99(6H,t,J=7.5Hz),3.12<4 
^i =7 -5H2).3.67(lH,dd,J=13.5,5 5Hz) 3 70 , i 

IK f (liq.) cm-i:l 756,2112 
MS(m/z):307(M+) 

Specific rotatio n [g ] D 2o. 1 qs, s . r.=n , n Mffm 
colorless needles [i-PrOHJ ~ " 

mp,104~105.5t 

Elemental analysis for CmHisN^O* 
Calcd. % : C,61.76;H,5.92^0.58 
Found % : C,61.64;H,6.73;N,20.54 
Specific rotatio n Cg] D *>-i35.9' ( c =q.i DMso ^ 
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R-N | 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


121 




colorless prisms [i-PrOH] 
mp,lll-112.5 < t 

Elemental analysis for OisoiueFNsOs 
Calcd. % : C,55.16;H,6.02;N,16.08 
Pound % : C,55.07;H,6.15;N,15.88 

Specific rotation [a]D2o-86.3° (c=0.1,DMSO) 


122 




colorless prisms [i-PrOH] 
mp,122~123^C 

xLlemental analysis tor wsiiaariNeUs 
Calcd. % : C,53.07;H,5.44;N,17.19 
Pound % : C,53.02;H,5.66;N,17.22 

Specific rotation [flf Jo^-De-S 0 (c=0.1,DMSO) 


123 


oc>p- 


pale brown prisms [i-PrOH] 
mp,114.5~116°C 

Elemental analysis for C17H20FN5O4 
Calcd. % : C,54.11;H,5.34;N,18.56 
Found % : C,54.32;H,5.32;N,18.26 

Specific rotation [afo^-llS.O 9 <c=0.1,DMSO) 



Reference example 1 24 

[0082] (R)-5-Azidomethyl-3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-oxooxa2olidine 
[0083] To 1.00 g of (R)-5-azidomethyl-3-[4-(4-tert-butoxyca 

20 ml of 16 % hydrogen chloride ethyl acetate solution was added, and the mixture was stirred at room temperature 
for 30 minutes. The precipitated crystals were collected by filtration. The crystals were added with aqueous sodium 
hydroxide, and then the resulting alkaline mixture was extracted with ethyl acetate: The extract was washed with sat- 
urated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure to obtain 
0.72 g of pale brown crystals. Recrystallization from isopropanol gave colorless crystals having the melting point of 
from114to115°C. 



Elemental analysis for C 14 H 17 FN 6 0 2 


Calculated % 


c, 


52.49; 


H, 


5.35; 


N, 


26.24 


Found % 


c, 


52.24; 


H, 


5.21; 


N, 


26.15 



Specific rotation [a] D 20 -127.3° (c = 0.1 , DMSO) 

[0084] The compounds of Reference examples 1 25 through 1 26 were obtained in the same manner as in Reference 
example 124. 
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Reference 
example 



125 



126 



hn 




F 

HCI 



' ho 



O 



Physical properties 
frecrystallization solvent] 



colorless prisms [MeOH] 
mp,169~170°C 

Elemental analysis for CisHiaFNsOa-HCl 
Calcd. % ; C,48.46;H,5.15;N,18.84 
Found % : C,48.23;H,5.12;N,18.65 
Specific rotation f g]D*L99.8» fr=ft in M?n] 
pale brown crystals 
NMR(DMSO-de) 5 Ppm:3.67(lH,dd,J=l4,6H Z ) 3 

^'l? 5 ; 5l5(lH ' m) ' 7 05 < 1H » t .J=9Hz) > 7.22(l 

SJK? ' 2Hz, ' 7 - 6o(iH - d ^».5.2H;S 

IR v (KBr) cm-i:1744,2116 
Specific rotation Cqrjp20-108.6* (c=Q.i.DMSO) 



Reference example 127 



9°' Potassium caZS 

room temperature, and the mixture was stim* at rZ^TZ 1,' ^ m ° f ^ i0dide W3S added dro P wij * at 
water, and extracted with ethyi acetate. T^^^^^T, J 8 S ° Mi ° n Was added "* 

and then the soivent was evaporated under redtcel ZSSl TL * ld ° Ver SOdium sulfate ' 
from a m,xture of ethyl acetate and n-he P tane gave ZEE ZSZiS! ^ ^stallization 



Elemental ana 


ysis for C 16 H 21 


FN 6 0 2 








Calculated % 
Found % 


C, 

c, 


55.16; 
55.22; 


H, 
H, 


6.08; 
6.20; 


N, 
N. 


24.12 
24.03 



45 



mum tT 1 JD * Ua (c = 01 ' DMS0 ) 

SIT"'"*— ..^ 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


128 


F 


pale brown needles [i-PrOH] 

Elemental analysis for C17H23FN6O2 
Calcd. % : C,56.34;H,6.40;N,23.19 
Found % : C,56.32;H,6.48;N,23.17 

Specific rotation [ a]D20-ii4.3° (c=0.1,DMSO) 


129 




pale yellow scales [i-PrOH] 
mp,iu*~iuo w 

Elemental analysis for CieEbsFNeCk- I/8H2O 
Calcd. % : C,57.09;H,6.72;N,22.19 
Found % : C,57.10;H,6.86;N,22.20 

Specific rotation [ a]n 2() -104.8 o (c=0 l,DMSO) 


130 


F 


colorless needles [AcOEt-i-PraO] 

uiy t X£u iau.u w 

Elemental analysis for Cis&sFNeC^ 
Calcd. % : C,53.20;H,5.70;N ,20.68 
Found % : C,63.03;H,5.47;N,20.49 

Specific rotation [a]i)2°-101.5 o (c=0.1,DMSO) 


131 




colorless crystals [AcOEt-i-PreO] 
mp,64.5~66t 

Elemental analysis for C20H27FN6O4 
Calcd. % : C,55.29;H,6.26;N,19.34 
Found % : C,55.25;H,6.33;N,19.31 

Specific rotation [ a] D 20 -89.0 o (c=0.1,DMSO) 
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R 


j Physical properties 
J [recrystallization solvent] 


132 


jop- 


pale brown prisms [EtOH] " 

mp,105~ 1Q61C 

Elemental analysis for CmHi*FN«<>4 
Calcd. % : C,50.79;H,5.06;N,22.21 
r ouna % . O,50.66;H,5.16;N,22.20 

Specific rotation 
1 [Cfb'o_ 1 o3.9 9 (c=0.1.DMSOl 


133 




pale Drown prisms [i-PrOH] 
mp,80~81.5 < fc 

Elemental analysis for CwHaoFNsOs 
I Calcd. % : C,51.91;H,5.12;N,17.80 
Found % : C,51 r 91;H,4.87;N,17.75 
Specific rotation 
[ar]D»o-98.6° (c=0.1.DMSO> 


134 


0 


pale yellow prisms [EtOH] 
mp,99~101t 

Elemental analysis for CisHasFNeO* 
| Calcd. % : C,53.20;H,5.70,N,20.68 

Found % : C,53.07;H,5.68;N,20.75 
Specific rotation 

raHpM-106.9* (e-0.1J>MSO) 


135 


o ! 


pale yellow liquid " " 

NMR(DMSO-d6)5ppm:1.50-1.70(2H,m),18 
?ot 00 ! 2 o H „ >m) ' 2 ' 57(2H ' t ' J=6Hz >.3.20-3.40 
(2HmX3.23(3Hs),3.56(2H,t,J=6H 2 ),3.65- 
3.85(4H,m),3.67<lH,dd,J=13.5,5.5H2),4.1 

2(lH,t J=9Hz) 4 .50-4.60(lH,m),4.80-4.90 
S2? ' 5 i 1 H>df,J=9,2.5Hz),7.27(lH,t, 
J=9Hz),7.54(lH,dd,J=13.5,2.5Hz) 

IR v (liq.) cm-i:1756,2112 

MS(m/z):421(M + ) 

Specific rotation 
[ar]D2"-86.2 0 (c=0.1J5MSO) 


136 




pale brown prisms [i-PrOH] 
mp,82~83t 

Elemental analysis for CiuHmFNsOs 
Calcd. % : C,49.32;H,4.41;N,19.17 
Found % : C,49.05;H,4.32;N,19.18 

Specific rotation 

[a]n»-i08.9* (c=o.i,dmso) 



55 



Reference example 137 
[0088] Ethyl (HWWS^^ 



enylj-piperazln-1 -yljpropionate 
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[0089] A solution of 7.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidine and 3.56 ml 
of ethyl acrylate_ In 70 ml of ethanol was heated under reflux for 1 hour. The solvent was evaporated under reduced 
pressure, and the residue was purified by column chromatography (silica gel, diethyl ether) to obtain 7.50 g of colorless 
crystals. Recrystallization from isopropanol gave colorless crystals having the melting point of from 82 to 83°C. 

5 



Elemental analysis for C 19 H 25 FN 6 04 


Calculated % 


c, 


54.28; 


H, 


5.99; 


N, 


19.99 


Found % 


c, 


53.99; 


H, 


5.88; 


N, 


19.97 



10 

Specific rotation [cc] D 20 -95.0° (c = 0.1 , DMSO) 

[0090] The compounds of Reference examples 1 38 through 1 39 were obtained in the same manner as in Reference 
example 137. 



15 



ho 



20' 



25 



30 



35 



Reference I 
example 


R 


Physical properties 
[recrystallization solvent] 


138 




pale brown needles [MeOH] 
mp,H0~112°C 

Elemental analysis for C17H20FN7O2 
Calcd. % : C,54.68;H,5.40;N,26.26 
Found % : C,54.65;H,5.39;N,26.04 

Specific rotation 

[a]D20-114.8° (c=0.1,DMSO) 


139 




colorless needles [AcOEt] 

mp.iso.s-m.st 

Elemental analysis for C19H28FN7O8 
Calcd. % : C,54.40;H,6.25;N,23.38 
Found % : C,54.37;H,6.35;N,23.20 

Specific rotation 

[ff]D 20 -100.0 8 (c=0.1,DMSO) 



40 

Reference example 140 

[0091] (R)-5-Azidomethyl-3-[3-fluoro-4-[4-(3-phthalimidopropyl)piperazin-1-yl]-phenyl]-2-oxooxazolidine 

[0092] To a suspension of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazln-1-yl)phenyl]-2-oxooxazolidine and 

45 2.16 g of potassium _ carbonate in 110 ml of dried N.N-dimethyformamide, 4.60 g of N-(3-bromopropyl)phthalimide 
was added, and the mixture was stirred with heating at an outer temperature of 50°Cfor3 hours. The reaction solution 
was added with water, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over 
sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was washed with diisopropyl 
ether to obtain 6.54 g of pale brown crystals. Recrystallization from ethyl acetate gave colorless needles having the 

so melting point of from 1 53 to 1 54.5°C. 



Elemental analysis for C 25 H26FN 7 04 


Calculated % 


c, 


59.16; 


H, 


5.16; 


N, 


19.32 


Found % 


c, 


58.99; 


H, 


5.02; 


N, 


19.29 



Specific rotation [a] D 20 -95.3° (c = 0.1 , DMSO) 

[0093] The compound of Reference example 141 was obtained in the same manner as in Reference example 140. 
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Reference example 141 



Melting point : 210.5 to 212°C 2 ' 



Elemental ana 


ysis for C 24 H 24 FN 7 0 4 


Calculated % 
Found % 


C, I 58.41; 
C, I 58.04; 


H, 
H, 


4.90; 
4.67; 


N, 
N, 


19.87 
19.72 



Specific rotation [a] D 2° -95.1 8 (c = 0.1 , DMSO) 
Reference example 142 

S3 To'a^^ 

for 4 hours. The reaction solution was added with J Me mixture was heated underreflux 
1.5S(2H,quin > J=7Hz),2,37(2H,t,J=7Hz),2.51(4HtJ-4 5H^2R9r9Ht i 7 u i 

J=13.5,5.5Hz),3.70-3.80(2H m) 4 1 0f 1 H t J-9H7! 1 iSffSS?" t™* 1 2 -99(4H,t,J=4.5Hz),3.67(1 H.dd, 

(1H,dd,J=15,2.5Hz) M ' rn >- 4 - 10 (1H,t,J-9Hz), 4.8O4.90(1H, m ),7.04(1H l t^0Hz),7.18(1H l dd l J=9,2.5te),7.4e 

IR spectrum v (liq.) cm" 1 : 1752,2112 

Mass spectrum (m/z) : 377(M+) 

Specific rotation [a] D 20 (c = 0 .1, DMSO) 

Reference example 143 

azolidinein20 m ,ofpyhdine1.lo^^ 
was stirred at the same temperature fonTou^ 

residuewas added with aque^ussodium hySroxide 1? SlZZT?" WdU09d PreSSUr6 ' and then the 
The extract was washed with saturated brinT™.' SST ? " ne m,XtUre W3S 6X,racted with *W a ^tate. 
under reduced pressure ^e^Z^jTmTJ^ ° Ver K sodlum suffate ' a "<> then the solvent was evaporated 
methanol = 20 f „ to obtain 1 Cf aZtlS" Chr ° mat ° 9raphy (a,Umina ' «■* to ethyl acetate : 
NMR spectrum (DMSO-d 6 ) 5 ppm* 

7.«(1H, M >1s'2^),7.M(lS'™) ^ H, ' J ^^^- M(,H ^ 7 -^ ,H A«^.7.l»(1H,*l>9J!» < i). 

Mass spectrum (m/z) : 41 9(M+) 

Specific rotation [a] D 20 -96.2° (c = 0.1, DMSO) 

Reference example 144 

S To^soM 

azolidine in 20 ml of dried tetrahyd^^^ 

stirring, and the mixture was Zed S ^i^ZT'ff T T ^ ""^ fcTOl,n » and with 
sodium hydroxide, and extracted with ZZ^e ^ JZZ W3S alkaltfied with a ^ ueous 

sodium sulfate, and then the solvit was elapoS^nder^^ 8 ^ "* SatUrated brine ' and dried ove ' 
chromatography (aiumina, ethyl «oJLTS?? n t^bS JST? ' r6SidUe WaS PUri " ed by C0,umn 
NMR spectrum (DMSO-de) 8 ppm- ' } " °' 62 9 ° f pale brown crvstals - 

1-*<*H,U^^^ 2 . 99 (4H, lJ =4,Hz),3.00 ( 2H,t, J =7Hz),,7 
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(1H,dd,J=13.5,5.5Hz),3.70-3.80(2H,m), 4.10(1H,t l J=9Hz) l 4.80-4.90(1H,m) l 6.B7(1H l t l J=5.5Hz) I 7.05(1H,t I J=9Hz) I 
7.18(1H,dd l J=9 l 2.5Hz) J 7.46(1H,dd l J=14.5 > 2.5Hz) 
IR spectrum v (KBr) cnr 1 ; 1734,2112 
Mass spectrum (m/z) : 455(M + ) 
5 Specific rotation [a] D 20 -93.3° (c = 0.1 , DMSO) 

Reference example 145 

[0101] (R)-5-Azidomethyl-3-[3-fluoro-4-(1-oxidothiomorpholin-4-yl)phenyl]-2-oxo-oxazolidine 
w [0102] To a solution of 5.30 g of sodium metaperiodate in 56 ml of water, a mixture of 8.00 g of (R)-5-azidomethyl- 
3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidine in 80 ml of acetonitrile and 80 ml of methanol was added 
dropwise, and the mixture was stirred at room temperature for 18 hours. The reaction solution was added with water, 
and extracted with 1,2-dichloroethane. The extract was washed with saturated brine, and dried over sodium sulfate, 
and then the solvent was evaporated under reduced pressure to obtain 7.98 g of pale brown crystals. Recrystallization 
15 from isopropanol gave colorless prisms having the melting point of from 1 23.5 to 125°C. 



20 



Elemental analysis for C 14 H 16 FN 5 0 3 S 


Calculated % 


c, 


47.58; 


H, 


4.56; 


N, 


19.82 


Found % 


c, 


47.58; 


H, 


4.56; 


N, . 


19.69 



Specific rotation [<x] D 20 -114.1° (c = 0.1, DMSO) 
Reference example 146 

25 

[0103] (R)-5-Azidomethyl-3-[3-fluoro-4-(1,1-dioxidothiomorpholin-4-yl)phenyl]-2-oxo oxazolidine 
[01 04] To a suspension of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidine in 
25 ml of water and 75 ml of acetone, 10 ml of 50 % aqueous 4-methylmorpholine-N-oxide and 3.77 g of osmium 
tetroxide were added under stirring at room temperature, and the mixture was stirred at the same temperature for 10 
30 minutes. The reaction solution was added with water, and extracted with 1 ,2-dichloroethane. The extract was washed 
with saturated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure to 
obtain 4.71 g of pale brown crystals. Recrystallization from acetone gave pale brown prisms having the melting point 
of from 146 to 148°C. 



Elemental analysis for C 14 H 16 FN 5 0 4 S 


Calculated % 


c, 


45.52; 


H, 


4.37; 


N, 


18.96 


Found % 


c, 


45.63; 


H, 


4.32; 


N, 


18.84 



40 Specific rotation [a] D 20 -1 08.8° (c = 0.1 , DMSO) 
Reference example 147 

[0105] (R)-1-[4-[4-(5-Azidomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]piperazine]-carbothioamide 

45 

1) To a solution of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1 -yl)phenyl]-2-oxooxazolidine and 2.60 ml 
of triethylamine in 40 ml of dried tetrahydrofuran, 1 .40 ml of thiophosgene was added dropwise under ice-cooling, 
and the mixture was stirred at the same temperature for 30 minutes. The reaction solution was added with water, 
and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium sulfate, and 

50 then the solvent was evaporated under reduced pressure to obtain 4.32 g of (R)-5-azidomethyl-3-[4-(4-chlorothi- 

ocarbonylpiperazin-1-yl)-3-fluorophenyl]-2-oxooxazolidine as brown crystals. 

2) A solution of 4.32 g of the crystals obtained in 1) in 43 ml of dried tetrahydrofuran was stirred with bubbling of 
ammonia gas at room temperature for 3 hours. The reaction solution was concentrated under reduced pressure, 
and the residue was purified by column chromatography (silica gel, 1,2-dichloroethane : methanol = 20 : 1) to 

55 obtain 2.95 g of pale brown crystals. 

NMR spectrum (DMSO-d 6 ) 6 ppm: 

2.99(4H,t,J=5Hz),3.66(1H,dd,J=13.5,5.5Hz),3.70-3.80(2H l m),3.91(4H,t,J=5Hz), 4.11(1H,t,J=9Hz),4.80-4.90(1H, 
m),7.09(1H,t,J=9Hz),7.20(1H,dd,J=9,2.5Hz), 7.39(2H,br-s),7.50(1H,dd,J=14.5,2.5Hz) 
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IR spectrum v (KBr) cm"': 1738.2108.3184,3286.3424 
Specific rotation [a] D a> -109.1" (c = 0.1, DMSO) 

Reference example 148 

tetrahtdrofuran, 10 ml of 50% 1^*3^12 ^1°^^^ ""^ U7 ' 1) 20 ml ° f dried 
the same temperature for 1 8 hours The reacZiti^ A 7 temperature ' and ^ fixture was stirred at 
was washed successive* with ^aSi ^S^STXS! a " d the residue 

«onitri,e gave pale brown prisms having the S^SE from ?£ K£T ^ ^allization from 



ace- 



Specific rotation [<x] D 20 -1 01 V (c = 0. 1 , DMSO) 
Reference example 149 



Elemental ana 


ysis for C 17 H 22 FN 7 0 2 S 


Calculated % 
Found % 


C, 

c, 


50.11; 
50.38; 


H, 
H, 


5.44; 
5.44; 


N, 24.06 
N, 23.95 



S3 °;rr£s^^ 

— etad with heating toVc tea M ° T* < """"" e 14M > 50 °" - «- 
cr/stat. .ore collected by Mnatlon, and tZ^JZ^li team tamparatara fc, , hcan T^e precipitated 



Elemental ana 


ysis for C 16 H 19 FN 6 0 3 S 


Calculated % 
Found % 


c, 

C, 


48.72; 
48.79; 


H, 
H, 


4.86; 
4.84; 


N, 
N, 


21.31 
20.94 



r " m L " JD " 1 UO £f l c = 1 , DMSO) 

Sarnie ™* C ° mpounds of Terence examples ISOthrough 151 were obtained in the 



same manner as in Reference 
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R-N 



O 



10 



15 



20 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


150 


s 


brown crystals [EtOH] 
mp,122.5~125.5°C 

Elemental analysis for C17H21FN6O3S 
Calcd. % : C,49.99;H,5.18;N,20.58 
Found % : C,50.16;H,5.06;N,20.54 

Specific rotation 
[(¥]d20-104.5 o (c=0.1,DMSO) 


151 


F 


pale brown crystals [MeOH] 

mp>122.5~ 124.5^ 

Elemental analysis for C18H23FN6O3S 
Calcd. % : C,51.17;H,5.49;N,19.89 
Found % : 0,51.09^5.26^,19.78 

Specific rotation 

[c*]d 20 -100.3 o (c-O.l^DMSO) 



25 

Reference example 152 

[0111] Methyl (R)-1-[4-[4-(5-azidomethyl-2-oxooxazolidin-3-yl)-2-fluoro^ 

30 [0112] To a solution of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidine and 2.20 
ml of triethylamine in 50 ml of dried tetrahydrofuran, 2.00 ml of carbon disulfide was added dropwise under ice-cooling, 
and the mixture was stirred at room temperature for 18 hours. Furthermore, the mixture was added with 1.00 ml of 
methyl iodide under ice-cooling, and stirred at the same temperature for 30 minutes. The reaction solution was added 
with water, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium 

35 sulfate, and then the solvent was evaporated under reduced pressure. The residue was washed with ethanol to obtain 
5.96 g of colorless crystals. Recrystallization from acetonitrile gave pale brown prisms having the melting point of from 
139.5 to 140°C. 



40 



45 



Elemental analysis for C 16 H 19 FN 6 0 2 S 2 



Calculated % 
Found % 



c, 


46.81; 


H, 


4.67; 


N, 


c, 


46.96; 


H, 


4.68; 


N, 



20.47 
20.41 



Specific rotation [<x] D 20 -1 04.6° (c = 0.1 , DMSO) 
Reference example 153 



50 



55 



[0113] (R)-N-Methyl-1-[4-[4-(5-azidomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]-piperazine]carbothioamide 
[0114] To a solution of 3.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1-yl)-phenyl]-2-oxooxazolidine in 30 ml 
of dried tetrahydrofuran, 0.71 ml of methyl isothiocyanate was added under ice-cooling and with stirring, and the mixture 
was stirred at the same temperature for 1 hour. The reaction solution was added with water, and the precipitated crystals 
were collected by filtration, and then washed with diisopropyl ether to obtain 3.63 g of colorless crystals. Recrystalli- 
zation from ethyl acetate gave colorless needles having the melting point of from 156.5 to 158°C. 



Elemental analysis for C 16 H2oFN 7 0 2 S 


Calculated % 


c, 


48.84; 


H, 


5.12; 


N, 


24.92 


Found % 


c, 


48.70; 


H, 


5.09; 


N, 


24.88 
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Specific rotation [«] 0 » . 1117 . (c = „ , D 



/o 



Reference 
example 



Physical properties 
frecrystallization solvent] 



75 



154 



vop- 



20 



155 



25 



30 



35 



40 



45 



50 



55 



colorless prisms [EtOH] 
mp,174~175.5 < fc ' 

Elemental analysis for C17H22FN7O2S 

Calcd.%:C,50.11;H,5.44^W 
Specific rotation 
W-108.8' (c=Q.l,DMSQ) 



156 



colorless crystals [EtOH] 
mp,172.5~174.5 < t 

Elemental analysis for CuHmFNtOiS 
Calcd N: C,51.29, H ,5.74;N,23.26 
Pound % : C,51.49;H,5.72;N,23.08 
Specific rotation 

[or]p«>-104.0- (c=0,l,DMSO l 
colorless crystals ■ 

r^?' J =9 ' 6Hz ).4.11(lH,t,J=9Hz) 4 80 
-4 90(lH^),7.05(lH,t,J=9H Z ),7 18(1H 

,dd,J=9,2.5Hz),7.31(lH,br-s)7.37(iH 
Tp br ;^J- 4 6(lH,dd^l5,2.5H Z ) " ' 
IRv(KBr) cm-i:1764,2104,3240 
Specific rotation 
rg]p*>-89.8' (c=0 i nwgn^ 

Reference example 157 

^' the miXtUre Was stirred « same temperature for ^oTLf ^ " d,SU,flde WaS added dro P wise ""der 
chlorocarbonate, and further stined at the same UmS^T^^^'^^^^ 0 ^^^ 
and extracted with ethyl acetate. The extract was^Eh^Ih V h0Um - ^ reaction solu «°" was added with water 
the solvent was evaporated under JZ^T^T"^ ^ 8nd ° Ver sodium sulfate 1 men' 
ethyl acetate) to obtain 0.85 g of a brown liquid PM » co,u ™ chromatography sTca geT 

NMR spectrum (DMSO-d 6 ) S ppm ■ ' 

Mass spectrum (m/z) : 419(M+) 
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Specific rotation [a] D 20 -89.1° (c = 0.1 , DMSO) 

Reference example 158 

5 [0118] Methyl (R)-N-[3-[4-[4-(5-azidomethyL^ 
bamate 

[0119] To 25 ml of dried methanol, 0.87 g of 60 % sodium hydride was added under ice-cooling and with stirring, 
and the mixture was stirred at room temperature for 30 minutes. Then, the mixture was added with a solution of 4.56 
g of (R)-3-[4-[4-(5-azidomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]piperazin-1-yl]propyl isothiocyanate in 30 ml of 
10 dried methanol-dried tetrahydrofuran (2:1), and stirred at room temperature for 1 .5 hours. The reaction mixture was 
acidified with ice water and 10 % hydrochloric acid, and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The 
residue was purified by column chromatography (silica gel, ethyl acetate : n-heptane = 2 : 1 ) to obtain 4.32 g of a brown 
liquid. 

15 NMR spectrum (DMSO-d 6 ) 5 ppm: 

1.60-1 .75(2H,m),2.39(2H,t,J=6.5Hz),2.53(4H 1 t,J=5Hz),3.02(4H,t,J=5Hz), 3.40-3.50(2H,m),3.65(1H,dd, 

J=13.5,5.5Hz) l 3.72(1H,dd I J=13.5,3.5Hz), 3.74(1 H,dd,J=9 t 6Hz),3.87(3H,s),4.10(1 H,t,J=9Hz),4.80-4.90(1H,m) f 7.03 

(1 H,t,J=9Hz), 7.1 7(1 H,dd,J=9,2.5Hz),7.41 (1 H,dd,J=1 5.5,2.5Hz),8.77(1 H,br-s) 

IR spectrum v (liq.) cm* 1 : 1748,2112,3284 
20 Mass spectrum (m/z) : 451 (M + ) 

Specific rotation [a] D 20 -85.5° (c = 0.1 , DMSO) 

Reference example 159 

25 [0120] (R)-5-Azidomethyl-3-[3-fluoro-4-(4-oxopiperidin-1-yl)phenyl]-2-oxooxazolidine 

[0121] A suspension of 1.45 g of (R)-5-azidomethyl-3-[4-(1,4-dioxa-8-azaspiro[4.5]-decan-8-yl)-3-fluorophenyl]- 
2-oxooxazolidine and 1.10 g of p-toluenesulfonic acid in 60 ml of acetone-water (1:1) was heated under reflux for 18 
hours. The solvent was evaporated under reduced pressure, and the residue was neutralized with aqueous sodium 
hydrogencarbonate, and then extracted with ethyl acetate. The extract was washed with saturated brine, and dried 

30 over sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was purified by column 
chromatography (silica gel, ethyl acetate : n-heptane = 1 : 1) to obtain 1.20 g of colorless crystals. Recrystallization 
from ethanol gave colorless crystals having the melting point of from 99.5 to 101°C. 



Elemental analysis for C 15 H 16 FN 5 0 3 


Calculated % 


C, 


54.05; 


H, 


4.84; 


N, 


21.01 


Found % 


C, 


54.02; 


H, 


4.87; 


N, 


21.18 



Specific rotation [a] D 20 -118.4° (c = 0.1 , DMSO) 

40 

Reference example 160 

[0122] (R)-5-Azidomethyl-3-[3-fluoro-4-(4-hydroxyiminopiperidin-1-yl)phenyl]-2-oxo-oxazolidine 
[01 23] A suspension of 6.75 g of (R)-5-azidomethyl-3-[3-f luoro-4-(4-oxopiperidin-1 -yl)phenyl]-2-oxooxazolidine, 1 .55 
45 g of hydroxylamine hydrochloride and 3.66 g of sodium acetate in 1 35 ml of methanol was stirred at room temperature 
for 1 hour. The reaction solution was added with water, and the precipitated crystals were collected by filtration, and 
then washed with diisopropyl ether to obtain 6.52 g of pale brown crystals. Recrystallization from ethyl acetate gave 
colorless prisms having the melting point of from 155 to 156°C. 



Elemental analysis for C 15 H 17 FN 6 0 3 


Calculated % 


c, 


51.72; 


H, 


4.92; 


N, 


24.13 


Found % 


C, 


51.72; 


H, 


4.81; 


N, 


24.22 



55 Specific rotation [a] D 20 -1 31 .7° (c = 0.1 , DMSO) 
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Reference example 161 



m. of tnethylamine in 20 m, of Sn«{^^ -y<)-pheny0-2-oxooxazo<idine and 1 .97 

cool.ng and with stirring, and the mixture was a 't th 9 th,0benz °y | ch,ori ^ was added dropwise under ice- 
added with water, and extracted 1 2 dZHanl ?! *T T^*"* 1 hour - The ™<*on so.utton wi 
sodium sulfate, and then the sofcent was po^^? W3Shed *» Crated brine, and dried o7r 

(5H,m),7.48(1H,dd,J=14,2.5Hz) ( ' ' J - 5H2) ' 4 - 75 - 4 80 ( 1H .'").6.94(1H,,,J=9H 2 ), 7.13(1H.d.J=9Hz).7.3a7 40 

Mass spectrum (m/z) : 440(M + ) 

Specific rotation [atfo -B5.3' (c = 0.1 , DMSO) 

Reference example 162 

tnphenwphosphinein 130m?ofd£^ and 7.68 g of 

m.xturewas added with 4.8 ml of water, and stir^^^ 

then added with 100 ml of water, acidified vSn o % hvdS^t J 14 ^ 1,16 reaction solution was cooled " 
aqueous layer was alxalified wrth PO^^^SISSS^ "1 Wtth ^ «™ ^ 

(30 1). The extract was washed with saturated brine and dri Pf fn! T miXtUre ° f dichl °romethane-methanol 
orated ""der reduced pressure to obtain 6.88 g of co oriess c^ 

crystals having the melting point of from 11 9 J to 12rc ^ ^^"^^^^'acetate gave colorless 



Elemental ana 


ysis for C 14 H 19 N 


3 o 2 s 








Calculated % 
Found % 


C, 
C, 


57.31; 
57.36; 


H, 
H, 


6.53; 
6.45; 


N, 
IM, 


14.32 
14.06 



roi9«i -nT 1 jd * (C = DMS °) 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


163 


F 


pale brown crystals 

NMR(CDCls) <S ppm:l'.36(2H,br-s),2.95-3.00(5H, 
m),3.13(lH,dd,J=13.5,4Hz),3.20-3.30(2H,m),3 
.70-3.80(2H,m),3.83(lH,dd,J=8.5,7Hz),4.01(l 
H,t,J=8.5Hz),4.60-4.70(lH,m),7.03(lH,t,J=9 
Hz),7.12(lH,dd,J=9,2Hz),7.54(lH,dd,J=14,2 
Hz) 

IRl/(KBr) cm-i:1750 t 3400 
MS(m/z):327(M + ) 

Specific rotation [a]i)2o.39.0 8 (c=0.1,DMSO) 


164 


x>p- 

F 


colorless prisms [EtOH] 
mp,162~ 163^0 

Elemental analysis for CuHisFNsOtS 
Calcd. % : C,48.97;H,5.28;N,12.24 
Found % : C,48.92;H,5.28;N,12.08 

Specific rotation [a]D2°-32.9* (c=0.1,DMSO) 


165 


F 


colorless crystals [AcOEt] 
mp,100~101.5^C 

Elemental analysis for CuHisFNsCta 
Calcd. % : C,60.20;H,6.50;N,15.04 
Found % : C,60.16;H,6.44;N,15.18 

Specific rotation [ a ]d2«-38.9° (c*0.1,DMSO) 


166 




pale brown crystals [i-PrOH-i-PreO] 
mp,90~92°C 

Elemental analysis for C15H20FN3O2 
Calcd. % : C,61.42;H,6.87;N,14.32 
Found % : C,61.16;H,6.56;N,14.40 

Specific rotation [ alnM-36.1* (c=0.1,DMSO) 


167 


iw>- 0'~0~ 

F 


colorless needles [AcOEt-i-PnO] 
mp,102~102.5°C 

Elemental analysis for CwHaaFNsOs 
Calcd. % : C,59.43;H,6.86;N,12.99 
Found % : C,59.13;H,6.72;N,12.89 

Specific rotation [<r]D 20 -35.0° (c=0.1,DMSO) 
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EtO- 



15 



169 



20 



Me- 



25 
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172 



45 



MeO- 



Physical properties 

I frecrystallization solvent] 

pale brown crystals [i-PrOH] " — 
I mp,85~ 86.5*0 

Elemental analysis for CiTttuFNsOs 
Calcd. % : 0,60.52^,7.17^,12.46 
Found % : C,60.28;H,7.42;N,12.42 
.Specific rotat ion I a ]d80-29.1' (c=0.1.DM SO> 
colorless needles [AcOEt-i-PraO] 



mp,111.5~113°C 

Elemental analysis for C16H22FN3O2 
Calcd. % : C,62.52;H,7.21;N,13.67 
Found % : C,62.43 ; H,7.43;N,13.59 
Specific rot ation [gb»i85.»* ^=n i,PM80) 

colorless plates [i-PrOH] ~ ~ 

mp,113~114°C 

Elemental analysis for CwHwFNaOj 
Calcd. % : C,63.53;H,7.53;N,13.07 
Found % : C,63.34;H,7.84;N,12.97 
Specific rot ation [g] D 2Q.35.9' (c=0.1.D MSO) 

pale brown crystals ; " — " , 

NMBJDMSO-de) S PPm:1.52(2H,br-s),1.56-1.66 
2fif^ 1 ; 90 * 2 00(2H ' m) ' 2 - 70 - 2 - 8 S(3H^n),2.8 
5(lH,dd > J=13.5,5Hz),3.15-3.25(2H m) 3 27(3 

^7(lH,dd,J-9,2.6Hz),7.46(lH,dd;j=15,2 5| 
MS(m/z):367(M + ) 

Specific rot ation [ar1 D 2o.30.i 8 (c=Q.i.DMS r» 

P^e brown crystals [AcOEt] ~ 

mp,105-106.5°C 

Elemental analysis for Ci^iaFNaOs 
Calcd. % : C,56.94;H,6.14;N,14.23 
. Found % : C,S6.68;H,5.92;N,14.00 
1 Specific rotation [abM-36.1* ( c =Q.i DMSCH 
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[recrystallization solvent] 


173 


MeO-tCJUt-O-^N-T^— 
F 


brown liquid 

NMR(DMSO-de) 8 ppm:1.64(2H,br-s),2.79(lH, 
dd,J=13.5,5Hz),2.84(lH,dd,J=13.5,5Hz),3.2 
6(3H,s),3.45(2H,t,J=4.5Hz),3.53(2H,t,J=4.5 
Hz),3.60-3.65(2H,m),3.78(lH,dd,J=8.5,6.6H 
z),3.98(lH,t,J=8.5Hz),4.05-4.15(2H,m),4.36- 
4.45(lH,m),4.50-4.60(lH,m),6.57(lH,t,J=8. 
5Hz),7.12(lH,dd,J=8.5,2Hz),7.38(lH,dd,J=l 
4.5,2Hz) 

IRl>(liq.) cm-i:1744,3384 

MS(m/z):339(M+) 

Specific rotation [a]D 2 o-27.9 0 (c*0.1,DMSO) 


174 


Op- 


colorless crystals [AcOEt-i-PraO] 
mp,87~87.5°C 

Elemental analysis for CisHaaFNaOa 
Calcd. % : C,62.52;H,7.21;N,13.67 
Found % : C,62.23;H,7.28;N,13.51 

Specific rotation [a]i>20-44.0 o (c=0.1,DMSO) 


175 




colorless amorphous solid 

NMR(DMSO-de) 6* ppm:2.27(3H,s),2.80(lH,dd, 
J=13.5,5Hz),2.85(lH,dd,J=13.5,5Hz),3.07<2 
H,br-s),3.82(lH,dd,J=8.5,6Hz),4.02(lH,t,J= 
8.5Hz),4.53-4.61(lH,m),7.18(2H,d,J=8.5Hz) 
,7.43(2H,d,J=8.5Hz) 

IRvdCBr) cm-i:1748,3356 

MS(m/z):206(M + ) 

Specific rotation [arJi^o-SS.l (c=0.1,DMSO) 


176 


M9 - H p>- 


pale yellow crystals 

NMR(DMSO-d6)6 v ppm:1.60(2H,br-s),2.19(3H, 
s),2.22(3H,s),2.80(lH,dd,J=13.5,5.5Hz),2.85 
(lH,dd,J=13.5,5.5Hz),3.81(lH,dd,J=9,6Hz), 
4.01(lH,t,J=9Hz) f 4.50-4.60(lH,m),7.11(lH, 
d,J=8.5Hz),7.27(lH,dd,J=8.5,2.5Hz),7.32(l 
H,d > J=2.5Hz) 

IRl/(KBr) cm*: 1730,3420 

MS(m/z):220(M + ) 

Specific rotation [ ab2°-37.0 8 (c=0.1,DMSO) 
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177 



178 



179 



180 



Physical properties 
- — [recrystall ization solven t] 
pale yellow crystals 

H > dd,J=l3.5 t 4.5Hz),3.11(lH dd J=19 s 

8_5H 2 ),4.i8(2H,t > J=4.5H 2 ),4.60-4.70(l 

H,m),7.00(lH,t,J=9Hz),7.lO-7.20( 1 H 
m),7.47(lH,dd,J=l 3 ,3Hz) * 
IK v (KBr) cm-i:1746,3328,3396 
MS(m/z):284(M+) 
Specific rotation 
Lor3o«>-33.0 0 (e-Q.l.DMan> 



pale brown needles LAcOEt-i-PraO] 
mp,91.5~92"C 

Elemental analysis for CuHnNsOs 
Calcd %:C,61.26;H,7.28;N.17.86 
Found % : C,60.90;H,7.16;N,17.60 
opecific rotation 
fa 3^0-32.9' (c=0.1.DMSm 



reddish brown crystals 
NMR(DMSO-d.)tf ppm:1.88(2H.br-s) 2 7 

?; %f = = 13-5,5Hz),3.S0<lH:.dd, J=9,6Hz 

97(lH,t J=8.5Hz),7.16(lH,dd,J=8.5 2 
ro 5 ^ 7 ' 44(1H ' dd ' j!=15 -5.2.5Hz) 
IK ^ (KBr) cm-i.1732,3336,3372 
MS(m/z):253(M + ) 
Specific rotation 
[ff]D20-45.0 e (c=0.1,DMSO) 



colorless crystals UcOEt-i-PftO] 

mp,51~52°C 

Elemental analysis for C 13 Hi 8 PN 3 0 2 

Calcd % : C,58.41;H,6.79^,15.72 

t : C.58.42;H,6.78^,15.52 
bpecific rotation 

[g]pg°-45.8 ' (c=0,l,DMSO) 
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Physical properties 
[recrystallization solvent] I 


181 


y-p- 


brown liquid 

NMR(DMSO-de) 6 ppm:0.99(6H,t,J=7.5H 
z),1.55(2H.br-s),2.80(lH,dd,J=14 > 5Hz) 
,2.85(lH,dd,J=14,5Hz),3.11(4H,q,J=7. 
5Hz),3.81(lH,dd,J=9,6.5Hz),4.02(lH,t, 
J=9Hz),4.55-4.65(lH,m),7.02(lH,t,J=9 
.5Hz),7.17(lH,dd,J=9.5,2.5Hz),7.43(l 
H,dd,J=15.5,2.5Hz) 

IRj/(liq.)cm-i:1750,3392 

MS(m/z):281(M*) 

Specific rotation 
[ a ID20-33.3 0 (c=0.1,DMSO) 


182 




colorless prisms [i-PrOH-n-Hexahe] 
mp,81~82.5 a C 

Elemental analysis for C14H18N2O2 
Calcd. % : C,68.27;H,7.37;N,H.37 

Found % : C,68.03;H,7.53;N,11.31 
Specific rotation 
[ a ]d2°-36.0° (c=0.1,DMSO) 


183 




pale brown crystals 

NMR(DMSO-de)fippm:1.21(3H,fc,J=7.5H 
z),2.15(2H,br-s),2.68(4H,t > J=4.5Hz),2. 
80(lH,dd,J=13.5,5Hz),2.85(lH,dd,J=l 
3.5,5Hz),2.99(4H,t,J=4.5Hz),3.26(2H,s 
),3.81(lH,dd,J=9,6.5Hz),4.02(lH,t,J=9 
Hz),4.11(2H,q,J=7.5Hz),4.55-4.65(lH, 
m),7.05(lH,t,J=9Hz),7.18(lH,dd,J=9,2 
.5Hz),7.47(lH,dd,J= 14.5,2.5Hz) 

IR V (KBr) cm-i:1740,3388 

MS(m/z):380(M + ) 

Specific rotation 
[a]j?°-U.O' (c=0.1,DMSO) 


184 




colorless crystals [i-PrOH-i-PraO] 
mp.88~88.5t; 

Elemental analysis for &9H27FN4O4 
Calcd. % : C,57.86;H,6.90;N,14.20 
Found % : C,57.57;H,7.15;N,14.06 

Specific rotation 

[Qf]D2°-30.0' (c=0.1,DMSO) 



71 



EP 1 130 016 A1 



Reference 
I example 



185 



186 



o 

_^\^t»2 

Physical properties 
— r~ — frecryetallizatinn «.»| Trnt i 

pale brown crystals ■ — 

NMR(DMSO-d 6 ) 0 PPm:1.19(3H,t,J=7.5H 

z) 2 fJSSff = T 7 ; 5 ^).2.34(2H,t,J=7.5H 
z;,2.50(4H,t,J=5H2),2.80(lH dd T-m 

H^d,J=9,2.6H Z ),7.47(lH,dd,J-i 5 . 5 , 2 1 

MS<zn/z):408(M+) 
Specific rotation 
[«]d*>-26.9° (c=Q.1, D mS01 

colorless prisms [i-PrOH] 
mp,109~lllt 

Elemental analysis for CirffeiMWfc 
fttl^O-29.7' (o.Q.07.nv«™ 



MaO— <CH2) t ' 



<*o-p- 



188 



Boe-N 



[tf3tf'>-26.9 < (c=0.1,DMSQ) 
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189 


■■-O-O- 

r 


pale yellow crystals 

NMR(DMSO-de) 6 ppm:l .89(2H,br-s),2.22(3H,s 
),2.46(4H,t,J=5Hz),2.79(lH,dd,J=14,5Hz),2. 
84<lH,dd,J=14,5Hz),2.98(4H,t,J=5Hz),3.81( 
lH,dd,J=9,6Hz),4.01(lH,t,J=9Hz),4.54-4.61( 
lH,m),7.03(lH,t,J=8.5Hz),7.18UH,dd,J=8.5, 
2Hz),7.46(lH,dd,J=15.6,2Hz) 

1R v (KBr) cm*:1734,3328,3372 

MS(ni/z):308(M*) 

Specific rotation [ a ]d 20 -34.0* (c=0.1,DMSO) 


190 


/ mmm \ J \ 
F 


colorless needles [AcOEt-i-PraO] 
mp,104~105.5 ? C 

Elemental analysis for C16H23FN4O2 
Calcd. % : C,59.61;H,7.19;N,17.38 
Found % : C,59.46;H,7.17;N,17.37 

Specific rotation [a ]d20-37.0' (c=0.1,DMSO) 


191 


/ — \ r=\ 


pale brown crystals [AcOEt-i-PraO] 
mp,93~95 < fc 

Elemental analysis for C17H26FN4O2 

Calcd. % : C,60.70;H,7.49;N,16.65 

Found % : C,60.47;H,7.38;N,16.55 \ 
Specific rotation [ab»-37.9* (c=0.1J)MSO) 


192 


p 


pale yellow crystals [i-PrOH-i-PraO] 
mp ) 98~100°C 

Elemental analysis for Ci8H27FN402'2/5HaO 
Calcd. % : C,60.45;H,7.83;N,15.67 
Found % : C,60.62;H,7.81;N,15.46 

Specific rotation [<r]D?«-34.1' (c=0.1J>MSO) 
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193 


F 


pale yellowish brown liquid 

NMR(DMSO-d6)<Sppm:1.54-1.62(2H m) 
1.82(2H,br-s),1.85-l 92(21? ml 9 ai/i«r 

,dd,J=14,5H 2 ),2.86(lH I dd,J=14,5H2)3 
w 22.3 29(2H, m ), 3 .60(3H >a ),3.64:3 7 0(2 
H #i f- 8 ^lH,dd,J=9,6H 2 ),4.03(lH,t,J 
=9H 2 ), 4 .45-4.52(lH,m),4.57-4.63(lH 
mU.22(lH,dd,J=9,2.5Hz),7.25(lH t J 
=9Hz) ) 7.54(lH,dd,J=13.5,2:5Hz) 

BR J'Giq.) cmi:1688,1748,3368 

MS(m/z):367(M + ) 

Specific rotation 
[g]D">-26.0 9 (c=0.1.DMSQ) 


194 


F 


colorless prisms[AcOEt] ' 

mp,119.5~122 0 C 

Elemental analysis for 

C 15 Hi 8 FN805-l/6H20 

Calcd. % : C,52.63;H,5.40;N,12.28 

Found % : C,52.49;H,5 .29^,12.27 
Specific rotation 

[g]D*>-30.9» (c=0.1,DMSO) 


196 


O 


pale yellow liquid * 

NMR(DMSO-d 8 )<Jppm:1.50-1.70(2H m) 
1.80-2.00(2H,m),1.91(2H,br-s),2.57(2H 

86(lH,dd,J=13.5,5Hz),3.20-3.40(2Hm 
W23(3H,s),3.56(2H,t,J=6.5H Z ),3.82(l 
?'A¥ i : 9 ^ H2) ' 4 - 03(1H ' t . J -9Hz),4.45- 
4.55(lH,m),4.55-4.65(lH,m),7.22(lH,d 

H,dd,jBl3.5,2.5Hz) 
IR f (liq.) cm-i:1634,1750,3464 
MS(m/z):395(M + ) 
Specific rotation 

[g]D2Q-34.7° (c=Q.l.DMSO) 



50 



55 



74 



EP 1 130 016 A1 



NHi 



Reference 
example 


R 


Physical properties 
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196 




pale brown crystals 

NMR(DMSO-de) <S ppm:2.45-2.65(6H,m),2.90 
-3.10(4H,m),3.30-3.40(3H,m),3.50-3.65(2H 
,m),4.00-4.16<lH,m),4.75-4.85(lH,m),7.00( 
lH,t,J=9Hz),7.10-7.25(2H,m),7.35-7.55(4H 
,m) 

IR v (KBr) cm-i:1712,1750,3424 
MS(m/z):467(M + ) 
Specific rotation 
[a]D2o.30.0' (c=0.1,DMSO) 


197 


-W>p- 

F 


pale brown amorphous solid 
NMR(DMSO-de) 6 ppm:1.57(2H,quin,J=7.5H 
z),1.62(2H,br-s),179(3H,3),2.34(2H,t,J=7. 

5Hz),2.85(lH,dd,J=13.5,5Hz),2.98(4H,t,J= 
5Hz),3.00-3.10(2H,m),3.81(lH,dd,J=9,6.5 
Hz),4.01(lH,t,J=9Hz),4.55-4.65(lH,m),7.0 
4(lH,t,J=9Hz),7.18(lH,dd,J=9,2.5Hz),7.47 
UH,dd,J=15.5,2.5Hz),7.68<lH,br-s) 

IR V (KBr) cm-l:1724,1744,3304 

MS(m/z):393(M + ) 

Specific rotation 
[a]i>2°-28.9* (c=0.1,DMSO) 


198 




pale brown crystals 

NMR(DMSO-de)ffppm:1.65(2H,quin,J=7Hz) 
,1.77(2H,br-s),2.39(2H,t,J=7Hz),2.52(4H,t, 
J=4.5Hz),2.80(lH,dd,J=13.5,5Hz) 2.85QH. 
dd,J=13.5,5Hz),2.88(3H,s),2.98(4H,t,J=4.5 
Hz),3.00(2H,t,J=7Hz),3.81(lH,dd,J=9,6.5 
Hz),4.02(lH,t,J=9Hz),4.55-4.65(lH,m),6.8 
7(lH,br-s),7.04(lH,t,J=9Hz),7.18(lH,dd,J 
=9,2.5Hz),7.47(lH t dd,J=14.5,2.5Hz) 

IRl/(KBr) cm 1 :1726,3276 

MS(m/z):429(M+) 

Specific rotation 
[a]D*°-28.0* (c=0.1,DMSO) 
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10 
15 


199 


-^op- 

F 


colorless needles [i-PrOH] 
mp.llS.S'-im; " 

Elemental analysis for CiTHaaFNsOa 
Calcd. % : C,58.78;H,6.38;N > 20.16 
.round % : C,58.60;H,6.38;N > 20.09 

Specific rotation 
[flf]D«0-36.9 o (c=0.1.DMSO) 


20 


200 




colorless crystals [AcOEt] 
mp,142~144t 

Elemental analysis for CwHmFNsOs 
Calcd. % : C,58.00;H,7.17;N,17.80 
Found % : C,57.82;H,7.41;N,17.59 

Specific rotation 
tar]i>30.27.9 o (c=0.1,DMSO) 


OK 

30 

35 


201 


S 


colorless crystals 

NME(DMSO-d S ) 8 ppm:1.62(2H,br-s),2.8 
0(lH,dd,J»14,5Hz),2.85(lH,dd,J=14,4. 
5Hz),2.98(4H,t,J=5Hz),3.82(lH,dd,J= 
9,6.5Hz),3.90(4H,U=5Hz),4.02(lH,t,J 
=9Hz),4.S5-4.65(lH,m),7.08(lH,t,J=9 
Hz),7.20QH,dd,J=9,2.5Hz),7.39(2H,br 
-3),7.50(lH,dd 7 J=15,2.5Hz) 

IR V (KBr) cm-i:1714,3384 

Specific rotation 
[orlD 2 *^?^* (c=0.1,DMSO) 


40 


202 




colorless crystals [DMF-H2O] 
mp,167.5~169.5°C 

Elemental analysis for CieHzsFNsC^S 
Calcd. % : C,52.30;H,6.03;N,19.06 
Found % : C,52.13;H,5.99;N,19.08 

Specific rotation 
[gjpSo^.Q' (c=Q.i,DMSO) 
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203 




colorless needles [CHsCN] 
mp,172.5-174 < C ' 

Elemental analysis for C17H24FN5O2S 
Calcd. % ; C,53.53:H.6,34:N.18.36 
Found % : C,53.37;H,6.16;N,18.11 

Specific rotation 
[c*h>2<>-32.0 0 (c=0.1,DMSO) 




F 


colorless crystals [MeOH] 
mp,171~173°C 

Elemental analysis for C18H2&FN5O2S 
Calcd % • C R4 fifi'H 6 63 -N 17 71 
Found %: C,54.53;H,6.45;N r 17.37 

Specific rotation 
[ff]D20-34.9 4 (c=0.1,DMSO) 


205 


S 

L "w"-^J- 


colorless prisms [MeOH] 
mp,178~179.5°C 

Elemental analysis for C17H24FN6O2S 
Calcd. % : C,53.53;H,6.34;N,18.36 
Found % : C,53.54;H,6.25;N,18.19 

Specific rotation 
[abW-81.0* (c=0.1,DMSO) 


206 


" , °'^'C)' _ 0 - 

F 


pale brown crystals 

JNMitiiJM&u-aeJ 0 ppm:l.7U(2xl,Dr-s),2.8Uiln,, 
dd,J=13.5,5Hz),2.85(lH,dd,J=13.5,5Hz),2.9 
5-3.10(4H,m),3.81(lH,dd,J=9,6.6Hz),3.81-3 
.90(2H,m),3.98(3H,s),4.02(lH,t,J=9Hz),4.1 
0-4.20(2H,m),4.55-4.65(lH,m),7.08(lH,t,J= 
9Hz),7.21(lH,dd,J=9,2.5Hz),7.50(lH,dd,J= 
14.5,2.5Hz) 

IR V (KBr) cm-i:1730,3388 

MS(m/z):368<M*) 

Specific rotation 
[al D 2°-29.1* (c=0.1,DMSO) 


207 


- HCI 


pale brown scales [H2O] 
mp,240~243.5°C 

Elemental analysis for CnEbaFNiOaS-HCl 
Calcd. % : C,48.74;H,5.77;N,13.37 
Found % : C,48.57;H,5.53;N,13.27 

Specific rotation 
[a]D2»-39.8° (c=0.1,DMSO) 
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208 


s 


brown crystals 

NMR(DMSO-d 6 ) 6 ppm:0.94(3H,t,J=7Hz) 

9(lHdd,J=13.5,5H 2 ) > 2.85(lH,dd^=13 

.5,5Hz),2.90-3.10(4H,m),3.75-3.90(3H 

m),4.02(lH,t,J=9Hz) > 4.10-4.20(2H m)' 

4.38(2H,t,J=7Hz),4.55-4.65(lH,m) 7 0 

8(1H t J=9H 2 ),7.20(lH,d,J=9Hz),7.50( 
lH,dd,J=14.5,2Hz) 

IR f(KBr) cm-i:1738,3380 

MS(m/z):396(M+) 

Specific rotation 

Ca]D>*.38.9* (c=0.1,DMSO) 


209 




grayish brown crystals 

NMR(DMSO-d6)<y P pm:2.61(3H,s),3.11(4 
?' T t ' J f rfS >3l5 " 3 - 25(2H ' m) - 3 - 86 (lH,d 
^;2? 6 - 5 x Hz) ' 415(1H ' t ' j!=9Hz ).4-20-4. 
40(4H,m),4.85-4.95(lH,zn) > 7.12(lH,t,J 
^I-"<S dd ^M.5H 2 )J.49(lH, 
dd,J=14.5,2.5Hz),7.98(2H,br-s) 

IE V (KBr) cm-i:1754,3464 

MS(m/z):384(M*) 

Specific rotation 
ror]D20-36.8- (c-0.1,DMSO) 


210 




pale brown liquid 

NMR(DMSO-de) 6 Ppm:1.68(2H,quin,J=7 

Hz),2.80-2.90(2H,m),2.83(3H,d,J=4.5 
Hz),3.00(4H,t,J=4.5Hz),3.38(2H > br.s) 
3.81(lH,dd,J=9 > 6.5Hz),4.03(lH,t,J=9 
Hz),4.55-4.65(lH,m) > 7.04(lH,t,J=9Hz) 
,7.18(lH,dd,J=9,2.5Hz),7.32(lH,br-s), 
7-39(lH,br-s),7.47(lH,dd,J=15.5,2.5H 

IRfUiq.) cm-i:1740,3308 
Specific rotation 

_ [aJpM-21.0* (c=0.1,DMSO) 
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211 




brown amorphous solid 

NMR(DMSO-de)6ppm:1.55-1.8(X4H,m),2.38( 
2H,t,J=6.5Hz),2.53(4H,t,J'»5Hz),2.83(lH,d 
d,J=13.5,5Hz),2.87(lH,dd,J=13.5,5Hz),3.0 
l(4H,t,J=5Hz),3.40-3.50(2H,m),3.79(lH,dd 
> J=9,6.5Hz),3.87(3H,s),4.01(lH,t,J=9Hz),4. 
50-4.60(lH,m),7.02(lH,t,J=9Hz),7.17QH,d 
d,J=9,2.5Hz),7.42(lH,dd,J=15.5,2.5Hz),8.7 
7(lH,br-s) 

IK V (liq.) cm 1 :1746,3284 

Specific rotation 
[aii)20.28.4* (c=0.1,DMSO) 


212 




yellow crystals [ClCHaCHaCl-AcOEt] 

mp,183~186°C 

Elemental analysis for 

C2iH2sFN402S*l/4H20 

Calcd. % : C,60.20;H,5.65;N,13.37 

Found % : C,60.28;H,5.50;N,13.14 
Specific rotation 

[a]D20-26.9* (c=0.1,DMSO) 



Reference example 213 

[0129] (S)-5-Aminomethyl-3-[4-(4-aminopiperidin-1-yl)-3-fluorophenyl]-2-oxooxazoli dine dihydrochloride 
[0130] A suspension of 4.70 got (S)-5-azidomethyl-3-[3-fluoro-4-(4-hydroxyiminopiperidin-1-yl)phenyl]-2-oxooxazo- 
lidine and 4.70 ml of Raney nickel in 95 ml of 10 % ammonia methanol solution was stirred at 40°C at a hydrogen 
pressure of under 30 atm for 6 hours. The catalyst was filtered off, and the filtrate was concentrated under reduced 
pressure. The residue was added with ethanol and 33% hydrogen chloride ethanol solution, and the mixture was stirred 
under ice-cooling for 1 hour. The precipitated crystals were collected by filtration to obtain 5.66 g of pale brown crystals. 
NMR spectrum (DMSO-d 6 ) 5 ppm: 

1.65-1.80(2H,m) l 2.00-2.10(2H,m) T 2.70-2.80(2H,m),3.10-3.25(3H l m),3.30-3.40(2H,m) ) 3.89(1 H,dd,J=9,6.5Hz),4.15 
(1 H,t,J=9Hz),4.90-5.00(1 H,m),7.1 0(1 H,t,J=9Hz), 7.1 7(1 H,dd,J=9 p 2.5Hz),7.45(1 H,dd,J=1 4.5,2.5Hz),8.29(3H,br-s), 
8.47(3H,br-s) 

IR spectrum v (KBr) cm" 1 : 1744,3440 
Specific rotation [<x] D 20 -33.8° (c = 0.1 , DMSO) 

Reference example 214 

[0131] (R)-N-t2-Oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin-5-yl]methyl isothiocyanate 

[01 32] To a mixture of 1 .0 g of (S)-5-aminomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)-phenyl]oxazolidine in 1 0 ml of ben- 
zene and 1 ml of N,N-dimethylformamide, 0.50 ml of triethylamine and 0.20 ml of carbon disulfide were added, and 
the mixture was stirred at room temperature for 6 hours. The reaction solution was concentrated under reduced pres- 
sure, and the residue was added with 10 ml of dichloromethane and 0.50 ml of triethylamine. The mixture was added 
with 0.35 ml of ethyl chlorocarbonate under ice-cooling and with stirring, and stirred at the same temperature for 30 
minutes. The reaction solution was added with water, and the precipitated crystals were collected by filtration to obtain 
0.98 g of colorless crystals. Recrystallization from a mixture of N.N-dimethylformamide-water gave colorless crystals 
having the melting point of from 194.5 to 195.5°C. 
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Elemental analysis for C^H^O^ 



Calculated % 
Found % 



c, 


53.71; 


H, 


5.11; 


N, 


12.53 


c, 


53.53; 


H, 


5.07; 


N, 


12.54 



Specific rotation [<x] D 20 -151 .8° (c =0.1 , DMSO) 

3e S; COrnP ° UndS ° f R6ference exam P les2 ^through 26 4were obtained in thesame manner as in Reference 
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215 


op- 

F 


pale yellow columns [CHsCN] 

mp,135.5~136.5^C ' 

Elemental analysis for C15H16FN3O2S2 
Calcd. % : C,50.97;H,4.56;N,11.89 
Found % : C,51.01;H,4.60;N,11.86 

Specific rotation 
[a]D20-151.9 a (c=0.1,DMSO) 


216 




colorless amorphous solid 

NMR(CDCl3)5ppm:2.95-3.10(4H,m) > 3.25-3. 
30(2H,m>,3.75-3.85(2H,m),3.85-3.95(2H,m 
),3.97(lH,dd,J=14.5,5.5Hz),4.17(lH,t,J=9 
Hz),4.80-4.90(lH,m),7.05-7.15(2H,m),7.52 
(lH,d,J=13.5Hz) 

IR v (KBr) cm-i:1754 f 2096 

MS(m/z):369(M + ) 

Specific rotation 
[0f]D20-94.4° (c=0.1,DMSO) 


217 




yellow liquid 

NMR(DMSO-de) d ppm:3.23(4H,t,J=5Hz),3.4 
9(4H,t,J=5Hz) f 3.80(lH,dd,J=9,5.5Hz),4.0 
2(lH,dd,J=15.5,5.5Hz),4.10(lH,dd,J=15.5, 
3.5Hz),4.19(lH,t,J=9Hz),4.90-5.00(lH,m), 
7.15-7.25(2H,m),7.50(lH,dd,J=15,2Hz) 

IRj/(liq.) cm-i:1754,2100 

TVifO/'-v* /„\.Q OK/TUT* \ 

Specific rotation 
[a]i>20.i23.3 o (c«0.1,DMSO) 


218 


op- 


pale yellow crystals [i-PrOH] 
mp,109.5~110°C 

Elemental analysis for C15H16FN3O2S 
Calcd. % : C,56.06;H,5.02;N,13.08 
Found % • C 56 09-H 5 32*N 13 12 

Specific rotation 
Ca]D2°-166.3° (c=0.1,DMSO) 


219 




pale brown crystals [i-PrOH] 
mp,107~109 9 C 

Elemental analysis for C16H18FN3O2S 
Calcd. % : C,57.30;H,5.41;N,12.53 
Found % : C,57.25;H,5.63;N,12.52 

Specific rotation 
[a] D 20-i54.2 o (c=0.1,DMSO) 
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MeO— ( N 



221 



EtO 




Physical properties 

[recrystallization solvent] 

colorless prisms[AcOEt-i-Pr20] 

mp,ii8.5~i2o < te" 

Elemental analysis for C17H20FN3O3S 
Calcd. % : C,5S.88;H,5.52^,11.50 
Found % : C,55.89;H,5.58;N,11.41 

Specific rotation 

laW-146.6' (c=0.1.DMSO) 
colorless crystals[i-PrOH] 
mp.lH.S-USt 

Elemental analysis for C18H22FN3O3S 
Calcd. % : C,56.98;H,5.84;N,11.07 
Found % : C,56.97;H,5.88;N,10.93 
Specific rotation 
[ a fog°-136.4 a (0=0.1,01X180) 



222 




Me-( N 



^ // 



colorless needles(AcOEt-i-PnsO] 
mp,133.5~134.5 c fc 

Elemental analysis for CX7H20FN3O2S 
Calcd. % : C,58.43;H,5.77;N,12.03 
Found % : C,58.39;H,5.67;N,11.95 
Specific rotation 
[Qf^o-153.5 0 (c=0.1,DMSO) 



223 



Et 




colorless need!es[Toluene] 
mp,94~95°C 
Elemental analysis for C18H22FN3O2S 
Calcd. % : C,59.48;H,6.10;N,11.56 
Found % : C^^K^U;^!^ 
Specific rotation 
la£]jj*°-147.9* (c=Q,l,DMSO) 



224 



MeO— {CHafc-O 



colorless crystals[AcOEt-i-Pr20] 
mp,63~ 64°C 

Elemental analysis for C19H24FN3O4S 
Calcd. % : C,55.73;H,5.91;N,10.26 
Found % : C,55.64;H,5.99;N,10.27 
Specific rotation 
[Qf1^-130.7° (c^.l.DMSO) 
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225 




brown liquid 

NMR(DMSO-de) 8 ppm:3.24(3H,s),3.60-3.7 
0(2H,m),3.75(lH,dd,J=9,5.5Hz),3.95-4.2 
0(5H,m),4.25-4.35(lH,m),4.85-4.96(lH, 
m),6.59(lH,dd,J=10.5,8.5Hz),7.12(lH,dd 
,J=8.5,2Hz),7.36(lH,dd,J=14.5,2Hz) 

IRl/(liq.) cm-i:1754,2100 

MS(m/z):337(M*) 

Specific rotation 

ta]D 2< >-129.3 Q (c=0.1,DMSO) 


226 




colorless needlesCAcOEt-i-PraO] 
mp,78.6~79.5t 

Elemental analysis for CitHsoFNsO^S 
Calcd. % : C,53.53;H,5.29;N,11.02 
Found % : C,53.47;H,5.47;N,10.93 

Specific rotation 
[or ]02O-14O.4° (c=0.1,DMSO) 


227 


op- 


colorless crystals [AcOEt-i-PnO] 
mp,128~129' , C 

Elemental analysis for C17H20FN3O2S 
Calcd. % : C f 58.43;H,5.77^r,12.03 
Found % : C,58.50;H,5.97;N,11.95 

Specific rotation 
[ffli)20-153.8* (c=0.1,DMSO) 


228 




pale brown liquid 

NMR(DMSO-de) 8 ppm:2.28(3H,s),3.79 
(lH.dd, J=9,5.5Hz),4. 04( lH.dd, J= 15 ,5Hz 
),4.10<lH,dd,J=15,3Hz),4.19(lH,t,J=9H 
z),4.90-4.96(lH,m),7.20(2H,d,J=8.5Hz), 
7.43(2H,d,J=8.5Hz) 

EEtK(Uq.)em-a:17 56,2096 

MS(m/z):248(M*) 

Specific rotation 
[a]i>20-178.3 o (c=0.1,DMSO) 


229 


Me 


colorless prisms [i-PrOH] 
mp,92~92.5^C 

Elemental analysis for C18H14N2O2S 
Calcd. % : C,59.52;H,5.38;N,10.68 
Found % : C,59.54;H,5.39;N,10.65 

Specific rotation 
[a]i>2°-175.r (c=0.1,DMSO) 
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230 




pale brown crystals [AcOEt] 
mpJl.S-TS.S^ 

Elemental analysis for C14H15PN2O4S 
Calcd. % : C,51.53;H,4.63;N,8.58 
Found % • C 51 4fi»R A kckt q >ia 

Specific rotation 
[a] D 2o.i37.7° (c=0.1.DMSO) 


231 


D-O- 


colorless needles[AcOEt-i-Pr20] 
mp,140.5~14L5°C 
Elemental analysis for C13H15N3O2S 
Calcd. % : C,56.30;H,5.45;N,15.15 

Found % • f AK-XJ K OK.XT ii np 

Specific rotation 
[a]i)2o.i72.5 e (c=0.1,DMSO) 


232 




pale yellow needles[i-PrOH] 
mp,74.5~75°C 

Elemental analysis for CisHuFNsOzS 
Calcd. % : C,62.87;H,4.78;N,14.23 
r ouna /6 . L»,5Z.81;H,4.99;N,14.18 

Specific rotation 
taf]n20-172.7° (c=0.1,DMSO) 


233 




colorless needles[AcOEt-i-Pr20] 
mp,78~79 < fc 

Elemental analysis for CuHuFNsCfeS 
Calcd. % : C,54.35;H,5.21;N,13.58 
Found % : C,54.42;H,5.30;N,13.63 

Specific rotation 
[ a ]d20-177.5° (c=0.1,DMSO) 


234 




pale brown liqtiid 

NMR(DMSO-d 6 )<5ppm:1.00(6H,t,J=7.5Hz), 
3.13(4H,q,J=7.5Hz),3.78(lH,dd,J=9.5,6H 
z),4.03(lH,dd,J=15.5,5.5Hz) ) 4.11(lH,dd > 
J=15.5 > 3.5Hz),4.17(lH,t,J=9.5Hz),4.90-5. 
00(lH^n),7.04(lH,t,J=9Hz),7.17(lH,dd,J 
=9,2.5Hz),7.41(lH,dd,J=14.5,2.5Hz) 

MS(m/z):323(M + ) 

Specific rotation 
[ar]D20-162.3° (c=0.1,DMSO) 
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235 


/=\ 


colorless needles[AcOEt] 

mp,103.5~ 104.5^ " 

Elemental analysis for CMH14N2O2S 
Calcd. % : C,61.29;H,5.14;N t 10.21 
Found % : C,61.24,H,5.13;N,10.20 

Specific rotation [tf]i>20-172.7 o (c=0.1,DMSO) 


236 




colorless needles[i-PrOH] 
mp,122.5~124 < t 

Elemental analysis for CisHieNaOaS 
Calcd. % : C,62.48;H,5.59;N,9.71 
Found % : C,62.49;H,5.61;N,9.65 

Specific rotation [o/bap-166.8 0 (c=0.1,DMSO) 


237 




pale yellow, crystals 

NMR(DMSO-d 6 )5ppm:2.55(3H,s),3.89(lH,dd,J=9 
.5,5.5Hz),4.08(lH,dd,J=15,5.5Hz),4.15(lH,dd,J 
=16,3.5Hz),4.28(lH,t,J=9.5Hz),4.98-5.03(lH,m) 

m rrn/ATT J T ATT \ t% AA/nTT J 1" ATT \ 

,7.70(2H,d.J = 9Hz),8.00(2H,d,J=9Hz) 
IB V (KBr) cm-*: 1748,2092 
MS(m/z):276(M*) 

Specific rotation [abH>-195.6 e (c=0.1,DMSO) 


238 




pale brown needles [AcOEt-i-PraO] 
mp,117~119 0 C 

Elemental analysis for C1SH23FN4O4S 
Calcd. % : C,64.02;H,6.49;N,13.26 
Found % : C,54.30;H,5.40;N,13.00 

Specific rotation [a]D» 0 -103.2' (c=0.1,DMSO) 


239 


F 


pale yellow needles [i-PrOH] 
mp,92.5~94°C 

Elemental analysis for C20H25FN4O4S 
oaicu. 70 : u,oo. Uo;n.,o./ /;jn,i^.»4 
Found % : C,54.84;H,5.87;N,12.71 

Specific rotation [a]i>2<>-121.8 e (c=0.1,DMSO) 


240 




colorless needles [AcOEt-i-PnO] 
mp,95.5~97 a C 

Elemental analysis for C21H27FN4O4S 
Calcd. % : C,55.98;H,6.04;N,12.44 
Found % : C,55.70;H,5.76;N,12.29 

Specific rotation 
[a]D*>-108.3° (c=0.1,DMSO) 
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10 
15 


241 




colorless crystals [i-PrOH] 
mp,102~103t 

Elemental analysis for C17H19FN4O4S 
Calcd. % : C,51.77;H,4.86;N,14.20 
Pound % : C,51.77;H,4.83;N,14.10 

Specific rotation [or ]j>20-i39.5* (c*0.1,DMSO) 


20 


242 


0 

F 


pale yellow crystalsfMeOH] 
mp,110~112°C 

Elemental analysis for Ci9H23FN404S-l/4H20 
Calcd. % ; C,53.45;H,5.55,N,13.12 
Found % : C,53.60;H,5.46;N,13.04 

Specific rotation [of ]d20-123.9° (c=0.1,DMSO) 


25 


243 


■— O-Q- 


colorless needles [AcOEt-i-PraO] 
mp,142~143.5°C 

Elemental analysis for C20H25FN4O4S 
Calcd. % : C,55.03;H,5.77;N,12.84 
Found % : C,54.96;H,5.88;N,12.79 

Specific rotation [ar]D*°-121.1° (c=0.1,DMSO) 


30 


244 




colorless prisms [THF-i-PrsO] 
mp y 127~127.5°C 

Elemental analysis for C16H19FN4O2S 
Calcd. % : C,54.84;H,5.47;N,15.99 
Found % : C,54.83;H,5.41;N,15.84 

Specific rotation [Qf]i>20-i59.o 0 (c=0.1,DMSO) 


35 
40 


245 


F 


colorless needles [AcOEt-i-PnO] 

mp,O0 . 0 ~ 0 7 . 5 u 

Elemental analysis for CirlfciF^OaS 
Calcd. % : C,56.03;H,5.81;N,15.37 
Found % : C,56.09;H,5.76;N,15.46 

Specific rotation [ or ]d*o-151.2 0 (c=0.1,DMSO) 


45 


246 


F 


colorless crystals [AcOEt-i-Pr20] 
mp,93~94°C 

Elemental analysis for C18H23FN4O2S 
Calcd. % : C,57.12;H,6.13;N,14.80 
Found % : C,57.02;H,6.13;N,14.75 

Specific rotation [ar]D 20 -141.6° (c=0.1,DMSO) 
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247 


F 


pale yellow plates [i-PrOH] 
mp,101-'102 < fe 

Elemental analysis for CxsIfesFI^OaS 
Calcd. % : C,58.14;H,6.42;N,U.27 

Found % : C,58.06;H,6.51;N,H.16 
Specific rotation 
[a]D2°-133.8° (c=ai,DMSO) 


248 


F 


yellowish brown liquid 

NMR(DMSO-dfl)<y onm-1.50-1 70(2ELm) 1 85- 
1.95<2H,m),3.20-3.30(2H,m),3.60<3H,s),3.6 
0-3.70(2H,m),3.79(lH,dd,J=9,6Hz),4.02(l 
H,dd,J=15.5,5.5Hz) I 4.11(lH,dd,J=15.5,3.5 

Hz),4.19(lH,t,J=9Hz),4.45-4.55(lH,m),4.9 
0-5.00(lH,m),7.22(lH,dd,J=9,2.5Hz),7.26( 
lH,t,J=9Hz),7.52(lH,dd,J=13.5,2.5Hz) 

m v (liq.) <an i:1696,1758,2096 

MS(m/z):409(M*) 

Specific rotation 
ta]D20-l08.0'' (c=0.1,DMSO) 


249 


F 


colorless prisms [AcOEt] 
mp,121~122°C 

Elemental analysis for CieHiaFNsOsS 
Calcd. % : C,50.39;H,4.23;N,11.02 
Found % : C,50.29;H,4.20;N, 10.87 

Specific rotation 
[aW>-lS3.V (c=0.1,DMSO) 


250 


r 

O 


colorless amorphous solid 

NMR(DMSO-d fl ) 8 ppm:1.50-1.70(2H,m),180- 
2.00(2H.m).2.57(2H.t.J=6.5Hz),3.20-3.40( 
2H,m),3.23(3H,s),3.56(2H,t > J=6.5Hz) > 3.65- 
3.76(lH,m),3.80(2H,dd,J=9,6Hz),4.03(lH, 
dd,J=15,5.5Hz),4.10(lH,dd,J=15,3Hz),4.1 
9(lH,t,J=9Hz),4.50-4.60(lH,m),4.90-5.00( 
lH,m),7.22(lH,dd,J=9,2.5Hz),7.27(lH,t,J= 
9Hz),7.52(lH,dd,J=13.5,2.5Hz) 

IR v (KBr) cm-i:1756,2120 

MS(m/z):437(M*) 

Specific rotation 
[a] D 20.113.5* (c=0.1,DMSO) 
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251 


O F 


yeuow crystals [DMF-H2O] 
mp^09— 211°C 

Elemental analysis for C25H24FN5O4S 
Calcd. % : C,58.93;H,4.75;N,13.74 
Found % : C,58.85;H,4.68;N,13.65 

Specific rotation 
[a]D2M17.9* (c=0.1DMSO) 


252 


F 


pale brown liquid ' ~ 

NMR(DMSO-d < )5pp m: i.55-1.65(2H > ni) 1 7 
9(3H,s),2.30-2.40(2H,m),2.40-2.50(4Hin) 
^90-3.00(4H J in),3.00.3.10(2H4n) > 3.45-3. 

. 55(2H,m),3.79(lH,dd,J=9 > 6.5H2) ) 4.13(lH 
^J=9H 2 ) 1 4.85-4.95(lH > in),7.04(lH,t,J=9 
Hz),7.18(lH,dd,J=9,2.5Hz) 7 47UH Aft T 
=14.5^.5Hz),7.70(lH,br-s) 

IRvaiq.)cm-i:1746 

Specific rotation 
_ [alD*>-66.8 c (c=0.1.DMSO> 


253 


F 


colorless crystals [AcOEt] 
mp,103.5~105.5 < fc 

Elemental analysis for CiaH2oFNs02S 
Calcd. % : C,55.51;H,5.18;N,17.98 
Found % : C,55.45;H,5.11;N,17.89 

Specific rotation 

[or]D*>.146.3° (c=0.1,DMSO) 


254 


F 


pale brown crystals 

NMR(DMSO-de) 5 ppm:2.50-2.70(4H,m),2 8 
2{3Hs),2.90-3.10(4H,m),2.98(3H >8 ),3.78( 
lH,dd,J=9.5,6Hz),4.02(lH,dd,J=15,5Hz), 
4.10(lH,dd,J=15,3.5Hz),4.17(lH,t,J=9.5 
?oA't 9 J 0 ; 5 - 00(1H ' m) ' 7 05{1H ' t . Js! 9Hz) t 7. 

19(lH,dd ) J=9 ) 2.5Hz),7.45(lH,dd,J=15,2. 
oriz) 

IR v (KBr) cnr 1 :1630,1762,2132 
MS(m/z):435(M+) 
Specific rotation 
_I*]d^108.1° (c=0.1,DMSO) 
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255 


s 


pale brown crystals [CH3CN] 
mp,174-175.5 < fe 

Elemental analysis for &7H20FN6O2S2 
Calcd. % : C,49.86;H,4.92;N,17.10 
Found % : C,49.97;H,4.81;N,16.94 

Specific rotation 
[ a ]d20.125.7 o (c=0.1,DMSO) 


256 


s 

h V/ N )^ 

F 


pale brown crystals [CHaCN] 
mp,283~285 < C 

Elemental analysis for C18H22FN6O2S2 
Calcd. % : C,51.05;H,5.24;N,16.54 
Found % : C,51.08;H,5.18;N,16.36 

Specific rotation 
[a]D2°-121.8° (c=0.1,DMSO) 


257 


S 

H H N— (\ />— 

h \ / y-y 

F 


colorless crystals [CICH2CH2CI] 
mp,183.5~185.5^C 
Elemental analysis for 

C 19H24FN6O2S2 • I/2H2O 

Calcd. % : C,51.10;H,5.64;N,15.68 

Found % : C,51.24;H,5.48,N,15.42 
Specific rotation 

[a]D2»-118.1 0 (c=0.1,DMSO) 


258 


a 


colorless crystals [CHaCN] 
mp,197~198.5°C 

Elemental analysis for C18H22FN5O2S2 
Calcd. % : C,51.05;H,5.24;N,16.54 
Found % : C,51.23;H,5.19;N,16.65 

Specific rotation 
[ali)20-119.3 o (c=0.1,DMSO) 


259 


X /-^ /=\ 

*° M w N ~>i~ 


colorless crystals [AcOEt] 
mp,132~133°C 

Elemental analysis for C17H19FN4O3S2 
Calcd. % : C,49.74;H,4.67;N,13.65 
Found % : C,49.87;H,4.74;N,13.44 

Specific rotation 
[a]D2<>-115.6* (c=0.1,DMSO) 
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260 




pale yellow crystals " " 

?-i?'^ , ^ 2 , ( l H ' dd ' J=15 ' 5Hz) ' 412 <lH,dd, 

;^2' 4 l°: 415(2H ' m, ' 418 < l H,t,j=9H 

2),4.47(2H,q,J=6.5H Z ),4.90-5.00(lH,m),7lO 

IR V (KBr) cm-i:1748^228 

Specific rotation 
rQf]D^131.4° (cNUJMSO) 


261 


s 

F 


pale brown crystals [AcOEt] 
mp,156-158°fe 

Elemental analysis for CiaHaaFlW^ 
Calcd. % : C,52.04;H,5.29;N,12.78 
Found % : C,52.32;H,5.29;N,12.70 

specific rotation 

fg]p">-121.6' (c*0.1,DMSO^ 


262 


S 


pale brown crystals [AcOEt-i-PrsO] 
mp,138~140t 

Elemental analysis for CnHuFNiOaSs 
Calcd. % : C,47.87;H,4.49;N,13.13 
Pound % : C,47.75;H,4.59;N,12.84 

Specific rotation 

_. IfltJuMlOV (c=0.1,DMSO> 


263 




paie Drown crystals [AcOEt-i-PrjO] 
mp,113~H5°C 

Elemental analysis for C17H17FN4O2S2 
Calcd. % : C,52.02;H,4.37;N,14.28 
Pound % : C,51.82;H,4.46;N,14.00 

specific rotation 
[orfo*>-125.4- (c=0.1,DM8Q) 
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264 




yellow amorphous solid 

NMR(CDCla) 6 ppm:3.04(2H,t,J=5Hz),3. 
27(2H,t,J=5Hz),3.76(2H,t,J=5Hz),3.80 
-3.90(2H,m),3.96(lH,dd,J=15,5Hz),4.1 
5(lH,t,J=9Hz),4.60(2H,t,J=5Hz),4.80- 
4.85(lH,m),6.95(lH,t,J=9Hz),7.13(lH, 
dd,J=9,2.5Hz),7.30-7.40(5H,m),7.46(l 
H,dd,J=14^.5Hz) 

IR v (KBr) cnr 1 :1754,2080 

Specific rotation 
[a]i>20-106.6* (c=0.1,DMSO) 



Reference example 265 

[0134] (R)-1-[4-[2-Fluoro-4-(5-isothiocyanatomethyl-2-ox^ 

[0135] To a solution of 0.79 g of 1 ,1'-thiocarbonyl diimidazole and 0.52 ml of triethylamine in 20 ml of 1,2-dichlo- 
roethane, 1.20 g of (R)-1-[4-[4-(5-aminomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]piperazine]carbothioamide was 
added under ice-cooling, and the mixture was stirred at room temperature for 18 hours. The reaction solution was 
added with water and 1 ,2-dichloroethane t and the insoluble solid was removed. Then, the 1,2-dichloroethane layer 
was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced 
pressure. The residue was purified by column chromatography (silica gel, 1 ,2-dichloroethane : methanol = 20 : 1) to 
obtain 0.25 g of yellow crystals. 
NMR spectrum (DMSO-d 6 ) 8 ppm: 

2.99(4H,t t J=5Hz),3.79(1H,dd,J=9.5,5.5Hz) > 3.90(4H,t,J=5Hz),4.02(1H l dd,J=1 5,5.5Hz), 4.10(1H,dd,J=15,4Hz),4.18 
(1 H,t,J=9Hz),4.90-5.00(1 H,m),7.09(1 H,t,J=9Hz), 7.20(1 H,dd,J=9,2.5Hz),7.39(2H,br-s),7.48(1 H,dd,J=14.5,2.5Hz) 
IR spectrum v (KBr) cnrr 1 : 1746,2220 
Specific rotation [ot] D 20 -130.4° (c = 0.1 , DMSO) 

[0136] The compounds of Reference examples 266 through 267 were obtained in the same manner as in Reference 
example 265. 
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266 


F 


pale yellow crystals 

NMR(DMSO-de) 6 ppm:1.69(2H,quin,J=7 
H Z ),2.42(2H,t,J=7H Z ),2.58(4H 8 ) 2 82( 
3H,d,J=4.5H Z ), 3 .02(4H,sS.3 2 4 5 8 f 2 ( 

1 IB v (KBr) cm-i : i744,2088,3280 
Specific rotation 
_ [arjD*>-44.0' (c=0.i,DMSO> 


267 




orange liquid 

NMR(DMSO-d 6 )dppm:1.60-1.80(2H m) 

2.39(2H,t,J=6.5H 2 ),2.53(4H t JS 

3-02(4H,t,J=5Hz) 3 40 S kSow V?J 
<7/i it j j V « ' 0 3 - 6 °(2H,m),3.7 

4.i7(lH,t,J=9Hz),4.85-4.95(lH m) 7 0 

7.41(lH,dd,J=15.5,2.5Hz),8.77(lH,br- 

ffi^Oiq.) cm-i:1752,2088,3296 
Specific rotation 
ta] D 2<»^7.5 4 rc=0.1J)MSO) 



40 Example 1 



45 



50 



55 



and the mixture was stirred at room temperl* Z* ^SSSrSl T T Und8r ******* and *ith stirring, 
[3-fluoro^-(thiomorpholin^-y|)phenyl]-2-oxooxa2ol din s 22 f t J? ' ? e miXtUre was added wit " 4.41 g of (R)-N-rl 
3 hour. The reaction mixturewas neutra 

were collected by filtration to obtain 4.68 g of m!^^^^^^ a " d the P^^ted crystals 
crystate having the mefting point of from 141 5 to 143-0 * Rec, y stal,iMtion ^om ethanol gave pale brown 



Elemental ana 


ysis for C 16 H 20 FN 3 O 3 S 2 ' I 


Calculated % 
Found % 


c, 

C, 


49.85; 
49.58; 


H, 
H, 


5.23; 
5.05; 


N, 
N, 


10.90 
10.82 
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R 


Physical properties 
[recrystallization solvent] 


2 


\ f y-Jr 

F 


colorless prisms [CHaCN] 
mp,206~207°C 

Elemental analysis for C18H20FN3O4S2 
Calcd. % : C,47.87;H,5.02;N,10.47 
Pound % : C,48.04;H,5.00;N,10.51 

Specific rotation [ a ]d 2 ?-25.0 o (c=0.1,DMSO) 


3 


:o-p- 

F 


yellow liquid 

NMR(DMSO-ds) 6 ppm:3.19(4H,t,J=5.5Hz),3.6 
l(4H,M=5.5Hz),3.80-3.90(3H^n),3.92(3H,s) 
,4.10(lH,t,J=9Hz),4.80-4.90(lH4n),7.15-7.2 
5(2H,m),7.43(lH,dd,J=13.5,2.5Hz) > 9.10(lH, 
br-s) 

MS(m/z):417(M + ) 

Specific rotation [ar] D 20 -23.9* (c=0.1,DMSO) 


4 


op- 

F 


pale brown crystals [EtOH] 
mp,147~148.5 , fc 

Elemental analysis for C18H20FN3O3S 
Calcd. % : C,54.38;H,5.70;N,11.89 
Found % : C,54.27;H,5.75;N,11.91 

Specific rotation [ ar]i>20-26.9 o (c=0.1,DMSO) 


5 


OO 


colorless crystals [EtOH] 
mp,131~133°C 

Elemental analysis for CieH2iNaOsS2 
Calcd. % : C,52.29;H,5.76;N,11.43 
Found % : C,52.24;H,5.76;N,11.43 

Specific rotation [ct]d 20 -24.1 o (c=0.1,DMSO) 


6 


op- 

F 


pale brown crystals [i-PrOH] 
mp,117~118°C 

Elemental analysis for &7H22FN3O3S 
Calcd. % : C,55.57;H,6.03;N,11.44 • 
Found % : C,55.35;H,6.24;N,11.33 

Specific rotation [ajt^-29.1' (c=0.1,DMSO) 



93 



EP1 130 016 A1 



Example 



Op- 

E 



8 
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10 



MeO 
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11 



EtO 




Physical properties 
[recryatal1i*ation sol^t] 



12 



M»0— (CH,),-0 



►op- 



t^Mjauuuzanon a 

pale brown needles [i-PrOH] 
mp,124.5~125.5*fc 

E1 e m ?atal analysis for CxsH^FNaOgS 
Calcd % : C,56.67;H,6.34;N,11.02 
Pound % : C,56.55;H,6.50;N,10.82 
Specific rotation or b2o. 2 9 n° (cggrpMSO) 
pale brown needles [i-PrOHJ " 
mp,135~136lC 

E r m i e ^ a o aly8is for CWH24FN3O3S 
Calcd % : C,56.67;H,6.34;N,11.02 
Pound % s C,56. 67; H,6.24^;i0.91 
Specific rotati on[ or ] D 2o. 25 ,.9° r^ n i,n Mffn 

colorless crystals [i-PrOH] " " 

mp,H2~114°C 

E1 ^ m , e ^ analysis for CwHaeFNaOsS 
Calcd % : C,57.70;H,6.63;N,10.62 
Found % : C,57.70;H,6.74;N,10.53 
Speci fic rotationf or ]D2o.24.r (c~Q 1 m^c^ 
colorless needles [i-PrOH] 
mp,112~113.5 , fc 

Elemental analysis for dsffiuFNaCUS 
Calcd % : C,54.39,H,6.09^,l 0 .57 
Pound % : C,54.19;H,6.21;N,10.47 

bpecific rota tion[ a ] D 2Q-24.r (c=Q i n MS n } 

colorless crystals [i-PrOH] 

mp,138~140°C 

Elemental analysis for Ci 9 H26FN 3 04S 
Calcd. % : C,55.46;H,6.37;N,10.21 
Pound % : C,55.65,H,6.58;N,10.15 
specific rota tionf or 1^0.32,9' (c=0.1.D MSm 

pale brown crystals [i-PrOH] '~~ ~~ 

[ mp,99— 100.51C 

Elemental analysis for CaoHzsFNsOsS 
Calcd. % : C,54.41;H,6.39;N,9.52 
I Found % : C,54.20;H,6.50;N,9.50 
1 Specxfic Nati on rQr]D2t>-23.9» (c=0.1,DMSO) 
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13 




colorless needles [i-PrOH] 
mp.HO^mt 

Elemental analysis for C16H20FN3O4S 
Calcd. % : C,52.02;H,5.46;N,11.37 
Pound % : C,52.02;H,5.42;N,11.27 

Specific rotation [ Cf]D 2<, -27.0° (c=0.1,DMSO) 


14 


MoO^CHJj-O-h^N-^^— 


pale brown needles [i-PrOH] 
mp,79~80lC 

Elemental analysis for Cisi^FNaOsS 
Calcd. % : C,52.29;H,5.85;N,10.16 
Found % : C,52.20;H,5.66;N,10.19 

Specific rotation [ a] D 2<>-25.0* (e=0.1,DMSO) 


15 




pale yellow crystals [i-PrOH-i-PraO] 

mp,H9.5~121.5°C 

Elemental analysis for C17H28FN4O3S 
Calcd. % : C,53.39;H,6.06;N,14.65 
Found % : C,53.20;H,5.94;N,H.50 

Specific rotation[a]D20-30.1° (c=0.1,DMSO) 


16 




pale brown crystals [i-PrOH] 
mp,122~ 123^0 

Elemental analysis for C18H25FN4O3S 
Calcd. % : C,54.53;H,6.36;N,14.13 
Found % : C,54.29;H,6.10;N,14.02 

Specific rotation [alD2»-19.1° (c=0.1,DMSO) 


17 


F 


pale brown needles [i-PrOH] 

mp,128.5~129.5°C 

Elemental analysis for C19H27FN4O3S 
Calcd. % : C,55.59;H,6.63;N,13.65 
Found % : C,55.36;H,6.57;N,13.57 

Specific rotation [a ]d 20 -25.0 ,> (c=0.1J)MSO) 


18 


F 


pale brown needles [i-PrOH] 
mp,118.5~120°C 

Elemental analysis for C20H29FN4O3S 
Calcd. % : C,56.58;H,6.89;N,13.20 
Found % : C,56.50;H,7.03;N,13.14 

Specific rotation [ Of b 20 -22.0° (c=0.1,DMSO) 
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19 




lreaystalli 2at i on qnlypJltl 

mp,153.5~156t 

* : C.53.8 3; H,6.24;N,U.96 
wT 1 : C ' 53 - 83 #.6-17;N,11.85 


20 




colorless needles [i^PrOHp 

mp,147.5~149 , te 

Calcd. % : C,51.81;H,5.72-N 12 72 


21 




Specific rotation [g U,^. ' ( DMSOJ 

colorlw neeeUesCi^PrOHJ U1 ' Dftrs ?,! 

mp,l26-127 0 C 

^ Cd ;^C,52.85;H,5.99^,i 2 .33 
Pound % ; C,52.82;H,5.75,$f ,12.22 


22 | 




pale yellow crystals [i-Prf)H , t^rvi — 

mp.gs-gg-te ft0H+Ph01 ] 

£ ; 5 : S' 53 - 83;Ii ' 6 - 2 ^,ii.96 

Found 96 : C,53.75;H,6.26 ;N 11.98 


23 


F 

, j 


colorless needles [i-PrOH] ~" 

n»p,97~98 < t 

Calcd % : C,53.83,-H,6.24;N,11.96 
^d%:C,53.77;H,6.34^n. 8 S 
»Peafic rotafaon [ orfo*>-lfi.n- ^ , p Mao) 


24 


C 

_s 


olorless crystalsli^rOHTPr^^ 2 ^^ 2 ^ 
ap.lH-lie^ 

£ aIcd : J ; C,50.69;H,5.44^13.i 4 
Found X : C,50.85;H,5.53;N 12.88 



55 
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25 


0 


pale reddish brown crystals [i-PrOH] 
mp,157~160°C 

Elemental analysis for C20H27FN4O5S 
Calcd. % : C,52.85;H,5.99;N,12.33 
Found % : 0,52.60^,6,20^,12,27 

Specific rotation [ a ]d*>-17.0° (c=0.1,DMSO) 


26 


Ma 


pale brown crystals [i-PrOH] 
mp,173~174°C 

Elemental analysis for C21H30FN5O4S 
Calcd. % : C,53.95;H,6.47;N,14.98 
Found % • C 53 72:H 6 78lN 14 71 

Specific rotation [ a ]d2»-2 1.0° (c=0.1,DMSO) 


27 


0 


pale yellow liquid 

NMR(DMSO-de) 8 ppm:1.57(2H,quin,J=7.5Hz), 
1.79(3H,s),2.34(2H,t,J=7.5Hz),2.50(4H,t,J=4 
.5Hz),2.98(4H,t,J=4.5Hz),3.00-3.10(2H,ni),3. 
45-3.55(2H.m),3.75-3.85(lH.m).3.89(3H s).4. 
ll(lH,t,J=9Hz),4.85-4.95(lH,m),7.03(lH,t,J 
=9Hz),7.17(lH,dd,J=9,2.5Hz),7.46(lH,dd,J= 
14.5^.5Hz),7.68(lH,br-3),8.39(lH,br-s) 

IRl/(liq.)cm-i:1748,3304 

Specific rotationtajD^-SO.e 0 (c=0.1,DMSO) 


28 


F 


colorless crystals [i-PrOH] 
mp,115~117°C 

Elemental analysis for CiaK^NeOsS 
Calcd. % : C,54.14;H,5.74;N,16.62 
Found % : C,54.08;H,5.93;N,16.51 

Specific rotation [a 3D20-24.0* (c=0.1,DMSO) 


29 




pale brown crystals [DMF-H2O] | 

mp^s.s-igs'fc 

Elemental analysis for CzeHssFNsOsS 

Calcd. % : C,57.66;H,5.21;N,12.93 

Found % : C,57.64;H,5.20;N,12.77 
Specific rotation [ ar]oM-i9.r (c=0.1JDMSO) 
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33 



34 
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Physical properties 
Jrecryatalli2ation solventl 



colorless crystals [i-PftO] 
mp,102.5~103.5°C 
Elemental analysis for CisHujNaOaS 
Calcd. % : C,55.70,H,5.75;N,9.99 
Pound % : C,56.86;H,6.02;N,9.89 
Specific rotat ion[ or JD2Q.33.9' 1 n M o 0) 
colorless needles [i-PrOH] ~ 
mp,108~H0'C 

Elemental analysis for CuHib^OsS 
Calcd. % : C,57.12;H,6.16;N,9.52 
Found % : C,57.29;H,6.38;N,9.51 
Specific rotat ion! or 1D20-32.0' fr=n i n M ^| 
pale yellow needles [i-PrOH] 
mp,146.5~»148.5'te 
Elemental analysis for CuHi6N 3 0 4 S 
Calcd % : C,54.53;H,5.23;N,9.08 
Pound %: 0,64.51^,5.11^,9.05 
Specific rotation[g] D aM5.0' rr=n in Mfl0) 
pale brown crystals [i-PrOH] 
mp,149~150°C 

Elemental analysis for CuHwNaOaS 
Calcd % : C,54.35;H,6.19;N,13.58 
Pound % : C,54.54;H,6.14;N,13.45 
Specific rotatio n [ or 3D2Q-24.0' (r=n i r™ f o^ 
pale yeUow liquid - 

NMR(DMSO-de)(yppm:2.77(6H,s),3.75-3.85(3 
H,m) 3.92(3H,s),4.06(lH,t,J=9Hz),4 80-4 90( 

1H m), 6 .95(lH,t,J=9H Z ),7.13(lH dd 7=92 5 

IK ^ (hq.) cm-i-.1754,3268 
MS(m/z):327(M*) 

Specific rotatio n[g] D 2Q.38.r (c=Q,l,DMSQl 
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F 


pale brown needles [i-PrOH] 
mp,91~92^C 

Elemental analysis for C15H20FN3O3S 
Ofllcd % • C 52 77*H 5 9D»N 12 31 
Found % : C,52.83;H,6.16;N,12.26 

Specific rotation [a]i>20-25.r (c=0.1,DMSO) 


36 




pale brown liquid 

NMR(DMSO-de) 6 ppm:1.01(6H,t,J=7Hz),3.13< 
4H,q,J=7Hz),3.70-3.85(3H,m),3.92(3H,s),4.0 
9(lH.t.J=9Hz).4.80-4.90(lH ml 7.0K1H t J- 
9Hz),7.10-7.20(lH,m),7.36(lH,dd,J=14.5,2.5 
Hz),9.10(lH,br-s) 

myOiqJcm-i: 1378,1460 

MS(m/z):355(M+) 

Specific rotation [ a]D 2 o-35.8 < ' (c=0.1,DMSO) 


37 


MeO-^CH^-O-^^— 
F 


colorless needles TEtO HI 
mp,101~102lC 

Elemental analysis for C16H19FN2O5S 
Calcd. % : C,50.27;H,5.34;N,7.82 
Found % : C,50.22;H,5.36;N,7.81 

Specific rotation [a]i?°'ZB.Q a (c=0.1,DMSO) 


38 




pale brown prisms [i-PrOH] 
mp.m-lSSt 

Elemental analysis for CisHisNsOsS 
Calcd. % : C,58.80;H,5.92;N,9.14 
Found % : C,58.94;H,6.04,N,9.16 

Specific rotation [ a Id 20 ^ 1.0° (c=0. l,DMSO) 


39 


6> 


pale brown prisms [i-PrOH] 
mp,145.5~147°C 

Elemental analysis for &6H20N2O3S 
Calcd. % : C,59.98;H,6.29-,N,8.74 
Found % : C,60.10;H,6.40;N,8.70 

Specific rotation [ a b 20 -35.1 8 (c*0.1,DMSO) 
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Example 



40 



41 



42 



43 



yellow liquid 
NMR(DMSO-d 8 )6ppm:1.55-1.66(2Hm) 1 80 

OaSbr-sf ( 2H ' m) ' 7 - 40 - 7 -50(lH^),9.1 
IR V (liq.) cm-i:1696,1756 
Specific rota tjonftf]p2o.20,7 a i,n M| c, m 

colorlesaamorphous solid ~ 

NMR(DMSO-de) 8 ppm:1.55-i.65(2H m) 1 85- 

l-95(2H, m ),2.56(2H,t,J=6.5Hz) 3^?3H sfq 
;25-f35(2H,m),3.58(2^,t^^ 

,7.47( 1 H,d,J=l3H2),9.n(i H ,br-s) 
nti/(Uq.)cm-i:1756 

Specific rotationf 0^0-17,2° (c^O.iJD MSm 
Dale vellnw im»m<irr>intn ■ — 



pale yellow prismsfEtOH] 
mp,177~178.5°C 

Elemental analyse for CzrlfcoFNsOsS 
I Calcd. % : C,49.39;H,4.88;N,10.16 
Pound % : C,49.23;H,4.79;N,10.07 
Specific rotation [or ] D 2o. 2 4.0' ^=nTnn^ 

COlOrl ASfl nrvafalo - 



colorless crystals 
IRf (KBr)cm-i:3272 

.Specific rotation[ g 3 D 20. 6 o !» ( c =o.l,DMSO) 
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Example 


R 


Physical properties 
[recrystallization solvent] 


44 


F 


ytUv Ulunil UvCUiCO tM uv/ii, J 

mp,168~169°C 

Elemental analysis for C18H24FN5O3S2 
Calcd. % : C,48.96;H,5.48;N,15.86 
Found % : C,48.82;H,5.26;N,15.76 

Specific rotation! a]D 20 -24.0* (c=0.1,DMSO) 


45 


F 


paie Drown neeaies tv^ridOiN j 
mp,157~158.5°C 

Elemental analysis for C19H26FN5O3S2 
Calcd. %: C,50.09;H,5.75;N,15.37 
Found % : C,50.10;H,5.69;N,15.26 

Specific rotation! or ]d 2 o-28.0* (c=0.1,DMSO) 


46 


S 

H \J*yj 


colorless crystals [MeOH] 
mp,162.5~164.5°C 

Elemental analysis for C20H28FN5O3S2 
Calcd. % : C,51.15;H,6.01;N,14.91 
Found % : C,51.07;H,5.87;N,14.90 

Specific rotation! a ]d 2 °-21.1 4 (c=0.1,DMSO) 


47 


S 

F 


pale brown crystals 

NMR(DMSO-de) 6 ppm:3.09(4H,t,J«5Hz),3.11(6 

H,s),4.10(lH,t,J=9Hz),4.80-4.90(lH,m),7.07(l 
H,t > J=9Hz) I 7.18(lH,dd,J=9,2Hz),7.42(lH,dd,J 
=14.5,2Hz),9.11(lH,br-s) 
IR v (KBr) cm »:1748,3392 i 
Specific rotation! Btf*-8L9' (c=0.1,DMSO) 


48 


X r~\ /=\ 

M8 ° N \_y M -^_>- 


colorless needles [i-PrOH] 
mp,181~182.5°C 

Elemental analysis for C18H23FN4O4S2 
Calcd. % : C,48.85;H,5.24;N,12.66 
Found % : C,49.04;H,5.13;N,12.71 

Specific rotation! a]i>20-32.1 o (c=0.1,DMSO) 
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R-N 



O 



10 



Example 



15 



49 



20 



EtO 



50 



s 

1 

r>-PrO N 



25 



30 



51 



MeS' 



op- 



52 



s 



Mr T» 



op- 



40 



Physical properties 
[recrystallKation 



solvent] 



*- j anumwui 

colorless crystals [EtOH] 
mp,126.5~ 127^ 

Elemental analysis for C18H25FN4O4S2 
Calcd. % : C,49.98;H,5.52^,12.27 
Found % : C,49.87,H,5.69;N,12.27 

Specific rotation 
[Qr]p2Q-25.9' (c=Q.l.DMSO) 

colorless crystals [MeOH] 

mp,148~149t 

Elemental analysis for C20H27FN4O4S2 
Calcd. % : C,51.05;H,5.78;N,11.91 
Found % : C,51.16;H,5.8l;N,11.70 
Specific rotation 
rW>-24.0' (c=0.1,DMSO) 



colorless crystals Ci-PrOH] 
mp,160~ 162^0 

Elemental analysis for C1BH23FN4O3S3 
Calcd. % : C,47.14;H,5.06;N,12.22 
Found % : C,47.40;H,5.04^,12.13 
Specific rotation 

[g]p2Q-22.9° (c=0.1.DMSO) 
yellow needles [AcOEt] 
mp,148*-149 < fe 

Elemental analysis for C28H2SFN4O3S2 
Calcd. % : C,56.54;H,5.16;N,11.47 
Found % : C,56.39;H,5.10;N,11.32 
Specific rotation 
[al^-25.0 9 (c=Q.i,DMSO) 



45 



50 



55 



102 



EP1 130 016 A1 



O 
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Example 


R 


Physical properties 
[recrystallization solvent] 


53 




coioness amorpnous soxia i 

NMR(DMSO-ds) 6 ppm:1.69(2H,quin,J=6. 
5Hz),2.39(2H,t,J=6.5Hz),2.54<4H,t,J=5 
Hz),2.85(3H,d,J=4.5Hz),3.03(4H,t,J=5 
Hz),3.40-3.50(2H,m),3.70-3.85(3H,m),3 
.92(3H,s),4.08(lH,t,J=9Hz),4.80-4.90(l 
H,m) J 7.03(lH,t,J=9Hz),7.12(lH,br-s),7. 
15(lH,dd,J=9,2.5Hz),7.16(lH,br-s),7.39 
UH,dd,J=15,2.5Hz),9.10(lH,br-s) 

IR v (KBr) cm-i:1746,3252 

Specific rotation 
[a]D2o-20.9 e (c=0.1,DMSO) 


54 




pale brown liquid 

NMR(DMSO-de) <S ppm:1.60-1.80(2H,m),2 
.39(2H,t,J=6.5Hz),2.53(4H,t,J=5Hz),3.0 
2(4H,t f J=5Hz),3.40-3.50(2H,m),3.70-3. 
85(3H,m),3.87(3H,s),3.92(3H,s),4.08(l 
H,t,J=9Hz),4.80-4.90(lH,m),7.02(lH,t, 
J=9Hz),7.15(lH,dd,J=9,2.5Hz),7.39(lH 
,dd,J=15.5,2.5Hz),8.77(lH,br-s),9.10(l 
H,br-a) 

IRvdiq.) cm*:1740,3268 

Specific rotation 
[a]D20-18.1 o (c=0.1,DMSO) 


55 




rial a HrnwTi r*TX7atftla 

NMR(DMSO-ds) <5 ppm:1.60-1.75(2H,m),l 
.90-2.05(lH,m),2.40-2.55(2H,m),2.70-2. 
85(2H,m),3.25-3.35(2H,m),3.65-3.85(3 
H,jn),3.89(3H,s),3.92(3H,s),4.08(lH,t,J 
=9Hz),4.80-4.90(lH,m),7.05(lH,t,J=9H 
z),7.14(lH,dd,J=9,2.5Hz),7.39(lH,dd,J 
=14.5,2.5Hz),8.80(lH,br-s),9.11(lH,br- 
s) 

ntJ/(KBr) cm-i:1740,3272 
Specific rotation 
[0flD 2 »-25.0 s (c=0.1,DMSO) 
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O 




10 


Example 


R 1 


Physical properties ™~ 
Crecrys tallization solvent] 


15 


56 


Et 


colorless crystals [i-PrOH] 
mp,103.5~ 104.5°C 

Elemental analysis for C17H22FN3O3S2 
Calcd. % : C,51.11;H,5.55;N,10.52 
Pound % : C,51.20;H,5.67^ f 10.38 

Specific rotation [a ]d*>-23.1 q (c=0.1 DMSO) 


20 


57 


n-Fr 


pale yellow crystals [i-PrOH] 
mp,124~125°C 

Elemental analysis for C18H24FN8O3S2 
Calcd. % : C,52.28;H,5.85;N,10.16 
Pound % : C,52.22;H,5.86;N,10.12 

Specific rotation [a]i>20-30.9 o (c=0.1,DMSO) 


25 
30 


58 


i-Pr 


colorless crystals [i-PrOH-i-PnO] 

AO*"" XOO w 

Elemental analysis for C18H24FN3O3S2 

Calcd. % : C,52.28;H,5.85,N,10.16 
^ Found % : C,52.06;H,5.56;N,10.01 
Specific rotation [ or ]d20-32.i o (c=0.1,DMSO) 


35 


59 


cyc-Hex 


pale yellow crystals [MeOH] 
mp,150~152^C 

Elemental analysis for C21H28FN3O3S2 
Calcd. % : C,55.61;H,6.22;N,9.26 
Found % : C,55.49;H,5.97;N,9.07 

Specific rotation [or ]d20-26.9 o (c=0.1,DMSO) 



40 



45 



50 
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S 

H 



V 

s 



Example 


R 1 


Physical properties 
[recrvstallization solvent] 


60 


Et 


pale yellow prisms [EtOH] 
mp,152~153°C 

Elemental analysis for CuHzaFNsOaSa 

Calcd. % : C,50.09;H,5.75;N,15.37 

Found % : C,50.14;H,5.82;N,15.13 
Specific rotation! at ]i>20-30.0* (c=0.1,DMSO) ' 



Example 61 

[0140] O-Methyl (S)-N-[3-[3-fluoro-4-[4-(3-mesylaminopropyl)piperazin-1-yl]-phenyl]-2-oxooxazol^ 
iocarbamate 

1) To a solution of 0.40 g of (S)-5-aminomethyl-3-[3-fluoro-4-[4-(3-mesylaminopropyl)piperazin-1-yl]phen 
2-oxooxazolldine and 0.13 ml of triethylamine in 4 ml of dried tetrahydrofuran, 0.12 ml of carbon disulfide was 
added under ice-cooling and with stirring, and the mixture was stirred at the same temperature for 5 hours. The 
mixture was added with 0.09 ml of ethyl chlorocarbonate under ice-cooling and with stirring, and further stirred at 
the same temperature for 2 hours. The reaction solution was added with water, and extracted with ethyl acetate. 
The extract was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evaporated 
under reduced pressure to obtain 0.39 g of a pale brown amorphous solid. 

2) To 3.5 ml of dried methanol, 0.06 g of 60 % sodium hydride was added under stirring at room temperature, and 
the mixture was stirred at room temperature for 30 minutes. Then, the mixture was added with 0.35 g of the amor- 
phous solid obtained in 1), and stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
ice water and 10 % hydrochloric acid, and extracted with ethyl acetate. The extract was washed with saturated 
brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue 
was purified by column chromatography (alumina, ethyl acetate) to obtain 0.14 g of pale brown crystals. Recrys- 
tallization from isopropanol gave colorless needles having the melting point of from 120 to 121.5°C. 



Elemental analysis for C^H^FNgOsSg 



c, 


47.70; 


H, 


6.00; 


N, 


c, 


47.76; 


H, 


5.88; 


N, 



Calculated % 
Found % 



13.91 
13.70 



Specific rotation [a] D 20 -1 9.0° (c = 0.1 , DMSO) 



Example 62 

[0141] O-Methyl (S)-N-[3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-oxooxazolidin-5-yl]-methylthiocarbamate 
[0142] To 4 ml of 10 % hydrogen chloride ethyl acetate solution, 0.20 g of O-methyl (S)-N-[3-[4-(4-tert-butoxycarb- 
onyIpiperazin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methylthiocarbamate was added under ice-cooling and with 
stirring, and the mixture was stirred at room temperature for 6 hours. After the reaction, the solvent was evaporated 
under reduced pressure, and the residue was added with aqueous sodium hydrogencarbonate, and extracted with 
1 ,2-dichioroethane. The extract was washed successively with water and saturated brine, and dried over sodium sul- 
fate, and then the solvent was evaporated under reduced pressure to obtain 0.10 g of a colorless amorphous solid. 
NMR spectrum (DMSO-d 6 ) 5 ppm: 

3.00(8H,s) f 3.21 (1 H,br-s),3.75-3.85(3H l m),3.B9(3H ) s),4.1 1 (1 H,t,J=9Hz), 4.85-4.90(1 H,m),7.07(1 H,t, J=9.5Hz),7.1 5- 
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7 D 19(1H l m) l 7.45(1H t dd l J=15 l 3Hz),9.39(1H l br.s) 
IR spectrum v (KBr) cnri : 1750,3228 
Specific rotation [a] D 20. 30i1 o (c = Q , DMSQ) 

Example 63 

[0144] To a solution of O-methvl (S^-N-rq rq fi, Mm / • 
bamate in 1 m. of methane., 0.01 ml f meS viXt waTad^ 

mixture > was stin-ed at the same tempetaturefor 30 !SLT^?2?^? St T 9 * r °° m tem " erat ^ 'he 
reduced pressure, and the residue was purified bv coZn I!! ! '° n ' the S0,Vent Was 6V aporated under 
of colorless crystals. P by C °' Umn cnro ™tography (alumina, ethyl acetate) to obtain 0.06 g 

NMR spectrum (CDCI 3 ) 5 ppnv 

I R spectrum v (KBr) cm-1 : 171 4, 1 746 3284 
Specific rotation [a] D 2o . 20 .8» (c = 0.1, DMSO) 

Example 64 

K- T ™or^^^ 

slirnng at room temperoluro, and ,h. mMuro »i atad Inh. II™? <Wta ,„ 5.0 ml of waia, »= s added umte, 

IR spectrum v (KBr) cm" 1 : 1740 »"2;.9.l0(1H,br-s) 
Specific rotation [<x] D 20 .32.0° (c = 0.1 , DMSO) 

Example 65 

S3 £aSK 

thiocarbamatein5.0mloftetra 9 h ydro Jan 0 7m i^ 
a "dtnemixturewas stirred at the^ 

reducedpressure.andthe residuewas washed ^^J^^^^^^^P^^ 
from acetone gave coloriess crystals having the nSn S^l^l^^" ^^allization 



50 



Elemental ana 


ysis forC 18 H23FN 4 0 3 S 9 


Calculated % 
Found % 


c, 
c, 


50.69; 
50.71; 


a I 


5.44; 
5.34; 


N, 
N, 


13.14 
13.26 



tests against type strains, clinical isolates^ ^SS^!!S^T-^ ^ invention - an «^terial 



{ Ht Lllf ^f.. 6 ! 06 ' 1 !"! effec ^eness of the thiocarbamic 

l-fast bacteria were performed 
55 [Antibacterial spectra against type strains, c.inica. isolates, and atypical acid-fast bacteria, 
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isolated from patients with infectious disease (including clinical isolates and atypical acid-fast bacteria), and applying 
10 6 /ml of colony forming bacteria. Linezolid was used as the reference compound [a compound described in Journal 
of Medicinal Chemistry, Vol. 39, p.673 (1996), hereinafter referred to as "reference compound"]. 
[0151] The compounds of the present invention had excellent antibacterial activities compared to the reference com- 
pound against type strains, clinical isolates, and atypical acid-fast bacteria. 
[0152] Names of the bacteria in the table are as follows: 



Type strain Staphylococcus aureus (S. aureus) Bacillus subtilis (B. subtilis) 

Clinical isolates Methicillin-resistant Staphylococcus aureus (MRSA) Staphylococcus epidermidls (S. 

epidermidis) Enterococcus faecalis (E. faecalis) Enterococcus faecium (E. faecium) 
Atypical acid-fast bacteria Mycobacterium avium (M. avium) Mycobacterium intracellular (M. intracellular) 



Me 



Reference compound ( Linezolid) 



Antibacterial spectrum against type strains (MIC ti g/ml) 


' Compound 

Names of bacteria" ' 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


S.aureus Smith HPC023 


1.56 


0.78 


0.78 


0.39 


3.13 


S.aureus MS353 HPC017 


0.78 


0.78 


0.78 


0.39 


3.13 


B.subtilis ATCC 6633 HPR022 


0.39 


0.39 


0.39 


0.39 


0.78 


Antibacterial spectrum against clinical isolates (MIC n g/ml) i 


" ■ Compound 

Names of bacteria 1 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


MRSA HFC 432 


0.78 


0.78 


0.78 


0.39 


3.13 


MRSA HPC 1336 


0.78 


0.78 


0.78 


0.39 


3.13 


S.epidermidis HPC 1728 


0.78 


0.78 


0.39 


0.39 


3.13 


E.faecalis HPC 1321 


0.78 


0.39 


0.39 


0.39 


1.56 


B.faecium HPC 1322 


0.78 


0.39 


0.39 


0.39 


1.56 


Antibacterial spectrum against atypical acid-fast bacteria (MIC ft g /ml) 


" Compound 
Names of bacteria " 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


M.avium 20092 


0.39 


3.13 


3.13 


1.56 


25 


M.avium 20096 


0.39 


3.13 


3.13 


1.56 


50 


M.intracellulare 20067 


0.39 


6.25 


3.13 


1.56 


12.5 


M.intracellulare 20073 


0.39 


6.25 


3.13 


0.78 


6.25 
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Industrial Applicability 



2. 



as M a. aM are JSSSSSStS!!* " 8 mu """ e dn,9 " 8sisBm 

Claims 

s 

"MM, M alkoxyl group WWch J, ^J*^ 8 " ■ ^W" atom, an alkyl group M may to lu * 

« ^-«ssssws£ 

A thiocarpamic acid derivative represented by the following general formula or a salt thereof: 




symbol v napresenta an Integer of tan 1 to 4. S " 08 """ < " 1 " " <*»>« 9f°dp which may be substituted; J, 
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S 

A 



X— (CH2)J 




r* 1 

s 



wherein R 1 represents an alky I group which may be substituted, or a cycloalkyl group which may be substituted; 
R 5 and R 6 independently represent hydrogen atom, or a halogen atom; R 8 represents an alkyl group which may 
be substituted, a cycloalkyl group which may be substituted, an alkenyl group which may be substituted, an alkynyl 
group which may be substituted, an alkoxyl group which may be substituted, an alkylthio group which may be 
substituted, an amino group which may be substituted, a saturated heterocyclic group which may be substituted, 
an aryl group which may be substituted, or an aralkyl group which may be substituted; Y represents CH or nitrogen 
atom; X represents NH or single bond; symbol "d" represents an integer of from 0 to 3; and symbols "e" and T 
independently represent an integer of from 1 to 3. 

A medicament which comprises the compound or a salt thereof according to any one of claims 1 to 4 as an active 
ingredient. 

The medicament according to claim 5 which is an antibacterial agent. 

A use of the compound or a salt thereof according to any one of claims 1 to 4 for the manufacture of the medicament 
according to claim 5 or 6. 

A method for preventive and/or therapeutic treatment of an infectious disease, which comprises the step of ad- 
ministering a preventively and/or therapeutically effective amount of the compound or a salt thereof according to 
any one of claims 1 to 4 to a mammal including a human. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/06260 



Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. £3 Claims Noa.: 8 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 8 relates to a method for treatment of the human or animal body by therapy, 
which does not require an international search report by this International Search Authority in accordance 
with PCT Article 1 7(2) (a)(i) and Rule 39.i(iv). 

2. □ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
. extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is tacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. n As only some of the required additional search fees were timely paid by the applicant, this international search report coven 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (I)) (July 1992) 
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